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SECTION I - ST. LAWRENCE SEAWAY AND POVER PROJECT
DESCRIPTION OF AREA

1. Great Lakes. - The 5t. Lawrence River is the outlet of
the Great Lakes system, which is shown on Plate 1. Lake Superior,
uppermost and largest of the lakes, discharges through St. Mary's
River lunto Lake ﬁuron. Leke Michigan connects with Lake Huron
through the Straits of Mackinac, a. channel of sufficlent width and
depth to kesp both lakes at the same level. Lake Huron discharges
throuéh 3t. Clair River, Lake St. Clair, and the Detroit River to
Lake Brie, which dischargzes through Niagara River to Lake Ontario,
the source of the St. Lawrence. There is a fall of 23 feet from
Lake Sﬁperior to Lelke Huron, of 8 feet'from Lake Huron to Lake
Erie, and of 326 feef from Lake Erie to Lake Ontario, of which.
167 feet occurs at Niagara Falls.

2. B%t. Lawrence River. ~ The river flows northeast 533 miles

from Tibbetts Point on Lake Ontario to Father Point at the head of
the Gulf of St. Lawrence. The upper river is a series of relatively

quiet reaches separated by rapids. From Tibbetts Point to Chimney

" Point, 6% miles, the river is deep and relatively slow, with numerous

islands, and falls approximately one foot. This reach is called the
Thousand Islands section. In the 47 miles from Chimney Point to the
head of Lake St. Francis, there is a fall of 92 feet. This reach

is known as the International Rapids Sectlon. Downstream from

the International Rapids Section, which is near the point where



Table 1 - Falls and reasches of the
St. Layrence River
Subregion "O#

Section of river Lenzth Fall
' (miles) (feost)

1. Thousand Islands section 68 B

Tibbetts Point tc Chimney Point
2. International Raplds sectilon 47 92,

Ghimney Point to head of Lake St.

Trancis

3. Lake St. Francise section 26 1.

Heed %o foot of Lake 3t. Francis

L, Soulanges section 18 g2.g
Foot of Lake St. Prancis to head of
Lake St. Louisg

5. Lachine section . 24 8. 75
Head of Lake St. Louls to Montreal '
Harbor
6. Montresl Harbor to seas level 20.

the south bank becomes Canadlen, the river expends into Leke St. Francis,
26 miles long. In 18 ;iles dovnstresm from Lake St. Francis, the river
falls about 83 feet through the Soulanges Rapids. These rapids are fol.
lowed by the 10-mile long Lake St. Louis, from which there is a fall of
49 feet, throush the Lachine Raplds and other shoals with a total length
of 1} miles, to Montreal Harbor. Below kontreal, the river falls 20
feet to sea level and varies considerably in width from reach to reach,
but fhe current is negligible. The total drainage area above Chimney
Point is 898,090 pquare miles, of which the water surfaces of the Great

Lakes total 95,170 square miles. The storage in the laokes provides a

high degree of flow regulation. The average dlischerge at Ogdensburg,
I-2
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New York from Jume 1860 to March 195% was 240,000 cubic
feet per second, with monthiy means varying from 317,000 to -

152,000 cubic feet per second.

GEQLOGY

3+ General, - The St. Levrrence Valley is & region of low
relief which hﬁs been modified considerably by glaoiation and
invasion by the sea. The valley is within the St. Lawrence
plein which stretches between the Adirondack ifountain highlend
of New York and the Canadian highland in Ontario and Quebec,
From Leke Onterio to near Brockville, the underlying hedrock
consists of Pre-Cambrian crystalline formations which constitute
e narrow connection between the large areas of similar rock in
the two highlandse Downstream from the easterly edge of this
connecting belt, the $t. Lawrence plain varies from &0 to 70
miles in widbth and is ﬁnderlain by flat-lying esrly Paleozoic
sedimentary rocks. Few lakes are found in the valley, but
there ere meany swemps end marshes in the wide, flat lowlands,

L. Surficisl geology. - The bedrock in most of the region

is covered by compact till or hardpan, & heterogenecus unstrati-
fied material composed of clayey to silty, grevelly ssnd with
scatteréd boulders, This till formed ot the bottom of the ics
sheet during fhe most recent, Pleistocens glacial period. The
ice sheet apparently advanced over the area from the northwest
and plqwad up the soll and 19056 rock which had accumulated

&s & result of weathering. It is probable that some of the

I3



material plcked up was incorporated into the mein mass of ice
end, when fhe ice finaily melted, was depositedron the under-
lying herdpan end formed deposits of looser, more sandy upper
till. The 1and.was apparently depressed below ses level by
the weight of the ice—sheet; and, as the ice melted, sea-water
ccoupied the St, Lawrence Valley,. Wﬁﬁe and current action cut
into the ridges left by glacial ection and, with meterisl brought
in By streams from the highlends, modified and subdued the
irregular topography, filling the desper wvalleys beneath
marine siit and clay, Wids sénd pleins such as those near
Waddington, New Yorﬁ were formed by deposits in shallow weter
as the land rose, The present bopogreaphy of the wvalley is
gssentially Ehe same as when it emérged from the sea, except
that & haphazard drainage system has developed. The drainage
is largely drifte-controllsd and streams have encountered rock
in only few places, forming repids, as at Galop and Long Ssult,
in the 8t, Lawrence River,

Se Bedrock; ~ The bedrock of the valley dovmstream from
Brockville, New York is a series of early Faleozoic sedimentary
rocks overlaying the Grenville and other pre~Casbrian crystalline
.rocks. The only formations éxposed under the river between
Ogdensburg and Valleyfield are the Beekmantown end Chazy fore
mations of Ordovician age, The area is covered with e thick

blanket of drift, so that rock exposures are uncommon snd the
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tracing of exact formation bounderies is practicelly impossible.
The Beekmentovm formation consists of dolomite with occasional
thick strata of sand stone, limestone, and shele. The Chazy
formation is more variﬁble and consists of dolomite inter-
bedded with numerous strata of shale, limestone and sandstone.
Small deposits of gypsum occur in the upper Beekmantown snd
lower Chezy formetions. The strike of the formetions trends
northeast-southwest in the vicinity of the river and the dip
to the northwest is very gentle. Weathered rock in the area
appears to have been removed b& ice so the present bedrock is
fresh, hard arnd solids. The rock is cut by joints which
"intersect the almost horizontal bedding plsnes at varioﬁs engles.
6. Foulting, - A few faults are knovm to occur in the
International Replds ares, and appear to be part of e 1argé
system of similar faults mapped throughout the surrounding
ares, This area has undergene progressive uplift since poste
glacial times and theré 1s evidence that uplift is étill
ocourring., Earthquakés of feeble or mild intenslty are common
in the St. Lawrence plain, but are infrequent in the edjoining
regions. The recorded seismic disturbances upstream from
-Montreal have vearied from slight vibratibgs to shocks of
moderate intensity, while more intense shocks have ocourred
in the wvalley downstresm from thet city. ﬁhile no earthe

quakes of destructive magnitude have been recorded in the
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vicinity of this project during historic times, the possibility
of future movement along these old fault planes cexnot be dis-
rogarded and this possibility has been comsidered in the studies.

- 7+ International Rapids sectiofi. - Within the International

Rapids section, the geologic formation, in gegeral, consists of
‘glacial till ranging in thickness from & few feet to over 200 feet,
inoluding thick beds of merine clay in meny locelities. These
formations overlig the bedrock which is generally unifdrm in con-
tour but proken by gentlefvallqys and ridges, with a general northe
south strike-, which are in turn intersectsd by depress.ions froﬁ
pre-glacialrdrainage chermels. The glacial till is an irregular
mixture of clay, sand, grawvel, and boulders. The bed and banks of
the stream are in general paved with large boulders and are not
subject to erosion, This oondifion, togethér with the great store
age capaciﬁy of the Great Lakes, renders the river water unususlly
free from silt. The winbter climate is severe and heavy ice forms
wherever flow conditions permit. The ice problem is an importent
 factor in the design of hydraulic structures. |

8+ Economy of the Great Lakes area., - The drainage arsa

tributary to the Great Lakes consists of a comparatively narrow
belt of iand extendiﬁg around the lakes and including praétically
&ll of the two peninsules of Michigsn, The United States portion
of the region is generally'we11 developed industrially:and agri-

culturally and ineludes the cities of Buffalo, Erie, Cleveland,

I=b



/0

—

Tolsdo, Detroit, Chicago, Milweukee, and Duluth, end meny other
smeller eiticz, On the Canadian side north of LakerSupgrior iz &
rather barren, glaciated region with bedrock expoaed‘in meny arees,
where the only developments are scattered mines., The Camadien
territory tributary to Lakes St. Cleir, Brie, and Ontario is well
developed egriculturally with meny important industrial ocenters
including Toronto, Hamilton, and Windsor. Except for tﬁe aree
north of Leake Supgrior, the region is well supplied with highwﬁys,

rellroeds, &nd_airiines.

9, Navigation facilitles on fhe Great Lakeé. = The St,

Lewrence Riverja&stdm,,in conjunction with the Gulf of St. Lawrence,

 provides & continuous waterway extending 2,347 miles from the

Atlentio Ocean ‘to Duluth, Mimnesote. The first 843 miles, from the
‘ ) e ‘

ocean to the City of Quebeo is through the Gulf of St. Lewrence and

wy &
o

8 tidal estuary with depths of over 35 feet. A depth of 32¢5 feot

iz maeintained between Quebec and Montreai. From Quebeo to Lake
Ontario, approximately 342 river miles, tﬂe channel of the St.
Lawrence River is subdivided by ma#y islands and the siope broken by
numMerous rapids whicﬁ, under originel conditiqhs, were severe barriers
to navigetion. From the foot of Lake Untario, through the\G?eat Lakes
and theirkconnécting charmmels, the salling distance is 1,152-milss

to Duluth, Minnesota and 1,061 miles tolchiéago, Illinocis. Generally
spesking, the main bodies of the lakes have smple depthsfof all

classes of navigation, but the connecting waebterways in their originel
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- sondition presented barriers to the passage of vessels. The
" oconnecting channels ares Niagara River, contdining Niagars Falls
end Whirlpool Rapids, between Lekes Ontario'and'Erief(Wblland Canel
' uséd for navigation); Detroit Rivef,‘Lake 3t. Clair, aﬁd St. Clair
River between Lakes Erie and Huron; St. Mery's River (with looks)
between Lakes Huron and Superior; and the Straits of Mackinac
(of'gmple dephh)'betweeh'iékes Huron and Mi&higan.- Commereial
navigation facilities are importent; the waterway “between Lekes
Supericr and Huron and Lakes Huron end Erie carry meny times more
tonnage thén eny other inlend waterwey in the world. The Freight
pessing the locks at.Sault St. Marie in 1953 wes 128,500,000 tons,
'The watefborne!commerce coﬁéists principally of irpn ore, cosal,
and grain snd is carried in & iarge fieétrof vessels especielly
designed for local conditions. Navig&tioﬁxbetwaen the ocean

snd lake ports is limited to vessels suited To the Limited.
 dimensions available in 6 cenals around'rapids‘i# the St. Lewrence
River Eetween Montreal and Ogdensburg, thé‘locks of whicﬁ'have
controlling dimensions of 252 feet in length, Ll feet in width,
and depth of 1l feet over sills. Thé limiting vertical clearance
‘of high-level fixzed bridges over St. Lawrence River is 150 feet,
and, under verticel 1ift bridges over the Welland Cenel is 120
feet; the width of chamels through bridges exceeds the limiting
widths in locks. In the comnecting rivers and ship chennels |

which govern navigation'on the Great Lekes above Ogdenmsburg,

i-8
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the available depth is at least 21 feet for up-bound traffic
and 24.8 feet for down-bound traffic. A survey review report
is now in preparation which is considering providing depths of
at least 27 feet from Lake Erie to Lake Superior. The only
canal navigation is iﬁ tﬁs Welland Ship Canal, with a'depth
of 25 feot, between Lakes Ontario and Erie with locks having
a usable length of 765 feet, & width of 80 feet and a depth
of 30 feet, and in St. Mary's River near Leke Superiorfwith
locks having useble length of 1,300 feet and width of 80
feet, Commerce in 1952 in the St. Lawrence River above
Ogdensburg was}ll,502,000 tons, and through the oan#ls below
Ogdensburg was 9,836,000 tons. |
HISTORY OF PROJECT

10, General, -~ The St. Lewrenoce Riverjéystem, including
the Great Lekes, has been an important transpbrtation route -
since it was first discovered and numerous attempis to improve

navigation have been mede by private interests end by Fedsral,

- Provincisl, and State agencies, The first canal wes built at .

Soulanges Raplids 1n 1779 and improvement end enlatgement heve
been continuous. In 1895, the United States Deep Waterways
Conmiséion was esteblished and instructed to confer with‘a |
similar orgenization set up by Canadalfor the puxposé of
studying the entire questlion of providing a.deap water réute

from the Great Lakes to tidewater, In 1897, the Commission
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submitted a report (House Dogument No. 192, Shith Gbngress,

2nd Session) which discussed variOus'péssible'routes and rec~
omnended that & definite survey be made and reliable cost esti-
metes be prepared. A Board'qf Engineers, appointed in response
to this recommendation, submitted a report in 1000 recommending
a.al-foot waterway across the State of New York comnecting with
the Hudson River (House Document No. 149, 56th Congress, 2nd
Session). The report inciuded‘a sﬁudy of the improvement of the
International Rapidslsbctioﬁ of the St.‘Laﬁrenoelfor navigatlion -
only, without power development.

1l. International Joint Commission - 1909. A treaty between

the two countries, signed January 11,1909, orested o permanent
‘International Joint Commission, coﬁposed of members from both
countries, to have jurisdiction over all metbers perteining to
the boundary waters between the United States and Cenada, In
1919, Congress expressed & desire for investigation by the Tnter.
national Joint Commission of the question of improving the St,
Lewrence between Lake Onterio ané Montraai.. The following year,
both’éovernments referred the question to the Commission and
designated a jolut engineering boerd consisting of dolﬁnbl

W. P. Wooten, Corps of Engineers, and W. A, Bowden, Chief
Engineer of the Canadian Department of Railways ana Canals,

to work with the Commission and provide the neceésary expert -
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engineering assistance,

12, Wooten -~ Bowden Report = 192l. = The Vooten-Bowden

Board submitted its report te the Intermational Joint Commission
June 2liy1921 end it was published as Semate Document No. 179,
67th Congress, 2nd Session. The report contained the following
principal conclusions and recommendations:

a. Improvements for navigation between Montreal and
Leke Onterio of permenent character and with low upkeep cost
could be installed, but improvement for naviggtion alone wes
' not recommended because of the great loss which would result
from failure to develop approximately L,100,000 horsepower of
| potential hydrdelactric Power.

ﬂ be Development of this quantity of power was not
Justified because of lack of market and only a parﬁ should be
developed at the time,

ce A sound procedure would be‘develoyment of the
International Repids Seotion for both navigation and pﬁwer,
providing a'25-foot.navigationrchannel with 30-foot depths
over lock sills; and development of the other aacﬁiona for
navigation only, postponing power developmeon®t until nesded,

de The estimated cost of the work would be: |

1. Montreal Harbor to Leke St. Louis  $55,783,000
(Navigation only)

2. Lake St. Louis to Lake St. Franois 56,590,000
(Navigation only)
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3+ Dredging in Leke St. Francis 1,158,000

. International Rapids (St. Regis to 159,097, 000
Chimney Point) (navigation and
1,380,000 kilowatts power de-
velo pment)

S5« Dredging from Chimmey Point to 100,000
Lelke Ontario '

Total © $252,728,000
o, The addltional cost of providing & navigation depth
of 30 feet throughout would be $17,986,000,

13. The Wooten-Bowden plen contemplated thp graation of
head of 7l feet at the powerhouses by\construction_of & dam
across the river st the downstream end of-iong Sault Islend,
with & control dam located in the vicinity of Ogden Island to
regulate the outflow from Leke Ontario and to improve nevigation
between that dam and Chimney Point, There would be no power '
installation at the control dam. The main dam and related
gtructures would be deéigned §o that, at a future'date; their
height could be increased to wtilize the full available heads

lh. International Joint Cémmission raporﬁ « 1921. - The

Commission held public hearings end several alternate plans were

presented, The Commission, on naoember 19,1921, submitted its

report which was transmitted to Congress by the Prosident Jeuwery

f16, 1922 (Senate Document No, 11l;, &7th Gongreés, 2nd Session).

The report conteined two prineipal recommendationsi
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&, That the two Governments enter into an agreement
by way of a treaty for the impfovemeut of the St. Lawrence River
between Montreal and Leke Ontario, based upon the Wooten-Bowden
report, with the understending that, before any final decisions
are reached, the report of that board, together with the altermate
plans presented during the public hearings, would be given fure
%her consideration by an enlarged engineering board,

b. Thet the new Welland Ship Canel be embodied in

. the scheme and treated as a part thereof.

15, Joint Board of Engineers Report - 1926, - In the spring

~of 192L,, @ new St. Lewrence Commission was set up, consisting of

nine members from eash country. 'In response fo the International
Joint Commission recommendation of 1921, & Joint Board of Engineers,
consisting of three members from each country, was esbablished to
aoct with the new Cormission in studying all phases of‘the problem,
The necessary funds werse provideﬁ by each country and, through an
exchange'of-notes in February and March 1625, e set of instructions
for the Board was aéreed upon and issued, The Joint Board of En;

gineers helg l1ts first meeting in Aprdl 1925, and egreed upon a

 division of work between the two sections of the Board, The entire

Board held freguont.meetings and on November 16,1926 submitted
through the 8t. Lawrence River Commlssion its report which 1s conw
tained in Senate Dooument No. 183, 69th Congress, 2nd Session,

The Board failled to agree on & plan for complete development of the
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International Repids section and instead submitted two recommende-~ -
tions, The United States members recommended & so—called Single
Stage Plan, estimated at $235,000,000, the brincipal feaﬁurés of
which weres -a main dam with two powerhouses (total installation
2,326,000 horsepower) located at the downstreem end of Barmhart
Island with the main channel south of the island as a fo;ebay; a
27-foot chaﬁnel for navigation following the chanmel south of |
Cornwﬁll Island to the moufh of Grags River, thence through a cansl
containing two ldcks, and reentering the river at the upstream

end of Barmhart Islend; and closure of the South Gelop Channel with
a dem containing gates for.regulation of flow, and an uncontrolled
chennel through Galop Island for navigation. The Canadien members
recommended what wes known aé s Two Stege Plan, estimsted at
$é6h,600,000, the principal features of whioh were: & main dem &t
the head of Barmhart Island; two powerhouses (1,808,600 horsepower
ihstalled capacity) located at the downstream end of Bafnhart Islend
- _with the channels north of the isl;nd as a'fofebay; a8 27~foot chanp-m
nel for navigation following-th; channel south of Cormwall Island

to the mouth of Grass River, thence through a cenal containing two
locks and rqentefing the rivef near the middle of Long Sanlt Islandj
& second deam with two powerhouses located at QOgden Island (300,000

- installed horsepower on the Canadian side and 105;600 horsepowsr on
the United States side); a navigation lock at Ogden Island; o hy-

draulic channel through Galop Island with gates for comtrolling the
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flow; and an uncontrolled chemnel south of Galop Islend for neavie
gations An alternate plan, known es the Crysler Islaund Two Stage
Plan, with an estimated cost of $269,400,000, was also submitted by
the Coenadian section of the Board, in which it was proposed to locate
the upper dam at Crysler Island, about 7 miles downstream from the
location considered in the previous Iwo Stage Plen. In this plan,
the upper dam with two powerhouses (299,000 horsepower installed
capacity each} would be & continuous structure across the river at
Crysler Island with & short canal conteining one lock'on the United

States side. Other works would be the seme es in the original Two

Stage Plana

16, Great'Lakes to Hudson River Water report = 1926, - In

a report on "Waterway from the Great Lekes Lo the Hudson River"
transmitted to Congress December 6,1926 (River and Harbor Committoe
Document No. 7, 69th Congress, 2nd Session}, the Chief of Engineers,
UeS. Army, pointed out the economy of providing a deep draft chanmnel
via the St. Lawrence River as compared with & route across Wew York
to the Hudson River.. He also pointed out the value of power develope
ment in the St. Lewrence and expressed the view that e waterway
should be provided between the Great Lekes and the sea for ocean
veqsels.

17 Censdian Conference of Engineers report ~ 1920y - After

the 1926 report of the Joint Board of Engineers had been submitted,
studies of the Intermational Rapids section were continued by &
group of Cenadian engineers consisting of the Canadian members of
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the Joint Board and two enpgineers representing the Province‘of Ontario.

A revised version of the Crysler Islénd Two Stage Plan was developed
end & report thereon wes submitbed by the group to the Secretary of
State for External Affairs of Conada in 1929, The revised plén
recommended wes auﬁstantially that of the altgrnate plen of the
Canadien members of the Joint Board with only minor changes in water .
levels and powerhouse locations., .The report, known as "The Report

of the Cenadian Confersnce of Engineers", was printed by the Canadian

Government.

18, New York Plan - 1931. - An Act'by the State of New York,
Approved 29 March 1930, provided for the appointment of a Commission
consisting of five membefs, "To devisejand'report e plan or plaus for
the development of hydroelectric power in the St, Lawrence River,'
An Advisory Board of Enginee;s wes established to assist ﬁhe Corim
mission, and & répdrt presenting a single stage.plan known as the
' New York Plan for deveiopment of the.'inte:national.ﬁapids Section
was submitted Jenusry 15,1931, and was printed by the State, The
principel features of this plan ere; @ main dem in the chernel south
of Barnhart Island end secondary dems closing the upper ends of the
two channels north of Barmhart Island; & spillway and fwo powerhouses
neer the mouth of Grass River at the head of the chamnel south of
Cornwall Island (oapacit& 2,200,000 horsepower) with‘a forobay ex-
tending across the United States mainiand between the powﬁrhouses

and Robinson Bay; a 27-foot channel for navigation in the river
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Channel north of Cornwell Island, with & double lift lock on Barne
hart Island near the main dam; the south Galop channel closed by &
dam provided with gates for flow regulation; and an uncobntrolled
chennel through Galop Island for navigation.

19. Reconvened Joint Board of Engineers report » 19%2, = On

iJgnuaty_2§Ql950, the Joint Board of Engineers which prepared the
engineering report-submitteduﬂowgmbar }§.1926,.was reconstituted

by the appointment of three new United States members and wes requested
to resume studies and.to report on & mutually agreedble plan fér
iﬁp?ovement of the Intérnatio;al Rapids Section. This Board sub~
mitted a report April 9,193%2, providing for a Two Stage Plan éub-
stgnﬁially the same s thelalternate plan developed by the Cenadian

: members of the originaliJoint Board of Engineers and later modified
by the Cenadian Conference of Engineers.. This plan was congidered
to_be foasible and safe from an engineering point of view, Its cost
eas estimated at $27.,742,000. This report (ﬁrintgd in Canada)
servéd as & bagis fof pegotiatioﬁs for the proposed trea£y. The
tregty, which provided for developments elong the lines pregented in
‘the engineering report, wes signed'by representatives of both govern-
ments  July 18,932, The proposed treaty was submitted to the United
Staies_Senafé, but failed of ratification. With the nessage of the
Preéident to Congress thuary 10, 1934, - urging retification of the
proposed treaty, there were transmitted reports from foﬁr government

egencies relative to the engineering end economic advisebility of

1.17



the project (Senate Document No. 116, T3rd Congress, 2nd Seséion).

20. Department of Commerce report - 19h0=l1. = In 19LO-L1, the

Secretary of Commerce submitted e series of reports to the President,
covering the history, exlsting end potential traffic, end probable
effects of & seaway, These reports were published in seven parts by
the Government Printing.Officé.

2l, Joint Report of the Canadian Temporary Great Lekes - St.

Lawrence Basin Committee and United States St, Lawrence Advisory

Committee - 19Ll. - Studies by engineers of the Cansdian Department

of Transport in'1939 led to the development of what was called the
"p38-2li Controlled Single Stage Project." In October 1610, the
Canadien Tempora;y Great Lakes - Sﬁ.'Laﬁrenca Basin Committee and
the United States St. Lawrence Advisory Committee were oonstituﬁed
by fhair respective govermments, At & joint meeting held in Ottewa
 January 3,19L1, they received a-finél report from & boafd of.en—
gineefs‘appointed the previous‘year; in which the boafd pfesented 2
desclrip‘tion end estimaté of cost of the "238-22 Controlled Single
Stage Plen" end stated that, in the opinion of the board, this plan
was "the best'from an engineering and economio poiﬁt of view, bear-
ing in mind the_reqﬁiremsnts of_navigation and power and the proe
tection of down river interests." The joint committees thereupon
submitted the engineers! report to the President of the United
States snd the Prime Minister of Canade with the recommendation
that "in the event that the Govermmenmts decide to proceed with the
development of the Interna;ional-Rapids Sectién of thé St. Lawrence
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River, the work be underteken in general accordance with the prlen of
the '238-2;2* Controlled Single Stage Project descrided therein,”
The principal features of this plan ares

8. A control dem in the viciniﬁy of Iroquois Point,

b, A dem in the Long Seult Rapids at the head of Bgrns
hart Island end two powerhouseé; one on either aide of the Inter
national Boundary, at the foot of Barmhart Island,

¢e A side canal, with one lock on the United States
mainland, to carry navigation around the control deam, and a side
canel, with one gu#rd gete and two locks on the United States main-
land south of Barnhart lslend, to carry navigetion from ebove the
main Long Seult Dem to the river south of Cormwell Island, All
locks to provide a Z0~foot depth of water on the miter sills aﬁd
to be of the general dimenlsions of those of the Welland Ship Censl,
All navigation chamnels to be exéavated to 27-foot depth.

de Dikes, whers necessary on both sides of the river,
to retain the pool level above the Long Sault Dem,

o« Chennel enlargement from the head of Galop Island
to below Lotus Island designed to glve a mazimum velocity in the
navigation chennel south of Galop Islend not exceeding l feet per
second at any time.

i‘. Ghe.nnel enlargement between Lo‘bua Island and the
control dem and from above Point Three Points to below Ogden
Islend designed to give & meximum mean ve_locity in eny crosg=
section not exceeding 2.25 feet per socond with the flow and at
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the stage to be permitted on:January Mof any year, under regulation
of outflow and levels of Lake Ontarice.

- ge The necessary railroed end highwey modificationsg
on either side of tﬁe river.

| he. The necessary works to permit the oonﬁinuance of
lhAfoot nevigation on the ngadian side around the control dem and
from the pool above the Long Sault Dam to connect with the existing
Cormmll Cenal, |

i. The rehabilitation of the towns of Iroquois and
Mofrisburg, Ontario.

o A1l the works in the pool below the comtrol. dem to.
be designed to.provide for full Lake Ontario level but.initially
the pool to be operated at & maximum elevation of 238 feet above
meﬁn-sea-level. |

22, Executive Agreement - 1941, - Following the submission

of this report, dip;cmats of the two countries contipued negotiations
with the assistance of the joint commitbees and on Maroh 19,1941

an agreement was signed by the Governments of the United States and

" Canada providing for thé construction of dems and power works in’

the International Rapids dection and for the completion of a deep
waterway throughout the Great Lakes - St, Lawrence River system.

The President transmitted the agreement to Congress March 21,191

- with a message steting that the terms of the agreement éontemplated
that it should bhe mede effective by concurrent législaﬁion of Con-
gress and the Cenadian Parliement. The text of the agreement wos
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published in House Document No. 153, 77th Congress, lst Session.

The necessary legislation was not adopted. Tﬂe agreement provided
for the construction of the entire waterwey from the head of navige~
tion on the Great Lakes to tidewater. It left the present equal |
division of water powser in the rapids of the St. Mary's River
unchenged, Special provision was mede for changes in the division
of power then in effect at Niagara Falls. It provided for equal

division of the potentisl power in the International Repids [section

‘after deductions for waber diverted imto this basin from other basins
by either country and left Canade with the sole right to develop the

power of the Canadien section of the $t, Lawrence River. The agreement

also provided tﬁat the necessery improvements in the commecting waters
between Lékes Superior end Huron snd between Lakes Huron and Erie,
including a new lock at Sault Ste, Marie, should be undertaken by
the United States; that the deepening of the Welland Canal and the

improvements in the Cenadien section of The St, Lawrence River

~ should be executed by Cenada with the understeanding thet a 27-foot

nevigation channel bthrough these reaéhas would be completed by
1948; and that the improvements within the Iniernational Rapids
section of the St. Lawrence River shbuld be carried out in ac-
cordance with the "238.2,2 Controlled Single Stage Plan™, and

under the supervision of an Internetiomal Commission, the cost of

~ the various features in this section to be divided according to

rules laid down in the egreement., The division of the work and
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cost was such that each country would pay_approximatelf half of
“the cost of the eﬁtire projeet, oredit being allbwed'for‘certain
work already done by each country, On March 19, 10l1, an agreement
wes also made between the Cenadian Government end the Province of
.Ontario under which, on payment of cortain sums, the Canadian
powerhouses would be operated and the power distribﬁtedﬂénd sold
by the Hydroelectric Power Commission of Ontario. |

23« 8t. Lawrence River District report - 1942, - On Gctober 25,

19lp, the St. Lawrence River Distrioct of the Corps of Englneers wes
establishsd. This officé investigated the sites of proposed struc-
tufes, investigated land titles and prepared preliminary plans asnd
specifications, The final report of thé district wes s.ubmitted :
April 30, 19)2! and the district was abolished May 1, 1942/ On the
basis of additional surveys end subsurfsce explorations sad the
oplinions of numerous consultents, this report recommendéd the
following changes in the original "238-212 Plen,™

a, Relocation of the Long Sault Dem to & point approxie~ .
mately 1,000 feet downstream,

be. Realinement of the powerhouse by shifting 'l:he:
Cenadian end about 2,500 fest downstresn and the United sfates ond
about 800 feet downstream,

Ce Realinement of the Long Seult navigation canal,

de Realinement of navigatidn channels bétweeh' Chimney

Point and Iﬂorrisburg, Ontario,
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8« Changes in chamnel dimensions in the vieclnity of
Galop Island to limit the velocity to approximately ly feet per
second.

2. The cost of the recommended flan wes estimated at
$287,981,000. The report also discussed an alternate plan proposing
& navﬁgation channel in & cut through Galop Island.instead of
enlarging the natural channel south of_thé islend, The altérnate

plan would have a higher cost but would result in an improved

.navigation chennel, On the basis of model studies and subsurface

investigation subsequent to submission of the report, it was found

‘that the recommended plen would not reduce velocities to I} feet

per second end that the cost of the slternate plan could be reduced
to nearly that of the recommended plan. 8ince the altérnate plan
provided better navigation conditions, fewer construction difficulties,
and slightly higher power heads, an Addendum,, dated 19h6, to the 1942
report recommended adoption of the alternate plan,

25. Regulation Method Noe. 5. = The Canadian Department of

Transport studied the problem of regulation of levels of.take
Ontario and &evelopaq "Regulation Method Nd. 5" which most nearly
satisfies all the requirements pertaining to regulation. This
plan wes first proposed in September 19L0 and has been revised to
August 1952, in reports printed by the bepartment. The réquire—

ments to be met are:
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Be To keep the fluctuations of the levels of Lake
Ontario within the range that would have occurred in the past,
assuning a conbinuous diveréion of 3,200 oublc feet per second-
at Chioage and present outlet conditions,

be To maintain the low water levels of lontreal Harbor,

Ce To meintain low water flows without material changes
between December 15 and Mareh 31 in order that the difficulties of
winter operation of the power plants mey not be aggravated,

#- To maintein flows during the first half of April no
greater than would naturally'qccur, in order {o avoid the damger
of aggravgting the spring rise of water during the breakup of the
‘ice below Montreal, |
. g To avoid any material increase in the amount and
duration of high river flows during Mey, in order not %o increase,
or lenghbhen the period of, high water levéls in Leke St, Louis
during the flood season in the Ottawa Rivers |

fo To keep the fluctuations in mesn monthly discharges
within the exlsting limits. _

g+ To hold back the natural excess outflow during the

" early summer months, in order to reise the levels of Lake Ontarios,
5. - To secure the maximum dependabié f£low throughout

the year for power purposes,

26, Pederal Power Commission engineering report. - In conw

nection with an application by the Powor Authority of the State of
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New York for & license to develop the United States portion of the
power in the Internationel Repids section, in conjunction with a
Cenadien development by the Hydroelectric Power Commission of
Ontario, the Federal Power Comnission prepared an engineering
report, first presented in.September 19L8 and revised in November
1952, The proposed project would have an installed capacity of
1,880,000 kilowatts, divided equally between the two countries. The

project would include the necessary facilities to continue 1lL=foot

draft navigation through the construetion perioed, but the 27-foot

waterway would bs built separateiy by. the Canadian Government.
Project features would be generally similér to the plan of the St
Lewrence River bistrict. The United Stateé portion would have a
depéndablelcapacity of 700,000 kilowatts and en average anmual
energy output of 6,300,000,000 kilowatt-houfs (6.3 billion Kwh},

The powsr could be sold as goon &s it could be made avallable,

A% December 1950 price levels, the Power Authority share of the

cost would be $260,850,000, The Power Commission con#luded thaﬁ

the project would be' economically feaéible and would be best adapted
to & comprehensive plan for development of the river,

27. Recent actions. In a reference dated June 25, 1952, the

Governments of the United States and Canade requested the Inter-
netional Joint Commission to determine, heving regard to all other
interestes, whether measures icould be taken o regulate the level of

Lake Ontario for the benefit of propérty owners on the shores of
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the lake in the United States and Canada so as to reduce the extremes
of stage which have been experienced. The Coﬁmisaion has appointed
an International Lake Ontario Board éf Engineers to meke the necessary
studies and report thereon., On June 30, 1952, by an‘exchange of notes,
the United States snd Canada agreed on a plan.of_development to be.
submitted to the Intermational Joint Gommission. Under this plan,
Canada.mbuld build a 27-foot navigation channel whenever the power
facilities were bullt by suitable eﬁtities in each country. On
October 29, 1952, the International Joint Commission approved the
applicetions by the two governments., On November ,1952, Canads
informed the United States that it considered the 191 Executive
Agreement to have been superseded by the proceedings before the
International Joint Commission. The Federal Power Commission

iggued a license to the Power Authority of the State ﬁf New York
July ]_.5 195_3,= to design, construct, operate and maintain the power
project only. Legislation was passed by Congress in 1954 which
would sef up an agency for construction of navigation facilities

on the United States side on a self-liquidating basis. 4 éub-
sequent agreemeﬁf between the United States and Cenade provides

for construction of the Long Sault Canal by the United States with
both countrie#‘reserving the right %o construot'canals ﬁround-'
Iroquois Dexﬁ

| l POTENTIAL COMMERCE
'fﬁé. A report by the Canadian Department of Trede end Commerce

/54/1951 concluded that traffic of L5 million tons, based generally
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upon actual traffic patterns of 1947, would be available to a 27-.
foot channels This estimate is close to the meximum capacity of
the canal, on the basis of esgtimated lockage times for this canal
and average loads reported at the Sault Ste, Marie canals. The

Canadian estimate divides the potential commerce a&s shown in

Table 2.
Table 2 - Potential commerce,
St. Lawrence Seaway
Suoregion TC"
Commodity Quantity in thousands of short tons
: Downstream Upstream Total
{northeast) {southwest)
Wheat 6,000 6,000
Other grain : 2,200 . 2,200
Flour and mill
products 2,200 2,200
Iron ore 20,000 20,000
Iron end steel 1,586 1,586
Paper 850 850
Woodpulp : 300 200
Pulpwood 865 865
Lumber 315 375
Hard coel 500 500
Soft coal 3,000 500 3,500
Coke 200 200
Petroleum and
products « 5D 1,041 1,091
Autos and parts TS0 - 790
Fertilizer ‘ 75 75
411 other 2,000 .- 2,000 haOOO
Totals 18,101 26,431 L}y, 532
PLAN OF IMPROVEMENT
29« General, - The plan of improvement desoribed below and

shawn on Plate 2 is basically that developed by the Corps of

Engineers. The New York State Power Authority is reviewing
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thet plen and prior plans and meking additional studies to develop
‘& new design for the power facilities. The report of the-Corﬁa of
Engineers recommended & navigation chamnel of 27~foot depth on

the United States side of the river, The Canadian Government has

- made studies of a cenal on the Canadian side, and the'Corﬁs_ of
Engineers is now meking studies fof a final design of the navigation
featuress Plate 2 shows the center line of the Canadiaﬁ route and
more detailed.information on the United Stetes route.

30, General features. -~ The proposed improvement of the

International Rapids Section of the St. Lewrence River includes the
following general features:

2. A dam for control Qf the flow of the river (Iiroquois
Da) o

| b. & system of structures to create o head and generate

power (Long Seult Dem, Bernhart Isl#nd Powerhouse and connecting
dikes). _ |

ce Cenals for.naviéation between the'pools created by
these dems and Lake St, Francis.

d. Chermel enlargemenf where necessary to provide adequate
width or depth for nevigetion or to reduce velooities.

Qe Incidental‘wnrks to reduée or-repéir demeges caused

by other works (side dikes and relocations).

31, Design criteria, =

8. Excevation and embankment, - A meximum slope of one

s two was established for all hydreulic and nevigation cubs in
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The St. Lawrence Seaway and Power Project as it will appear when completed. Subregion "C".



--;-’i[ falay!

~feorm material, to reduce maintenence to e minimum. Slopes in soft
material were designed by the circuler arc method to provide a
factor of safety of at least L.5. Top widths of dikes and wing
dems were usually dependent on ‘the use of the embankment for high-
weys and_railroads. Design of all embankments considered economy
of construction, control of seepage, and stability of the structuré.
Cut off trenches were included for all embenkments over 10 feet high,

be Criteria for naﬁigation channels, =~ Chammels were

desipgned to have side slopes of 1 wvertical on 2 horizéntal and

ét 27-foot depth minimum bottom widths of 192 feet for channels
flanked by 2 embanlments; 292 feet for channels flanked by one
enbankment; and Ahz feet for channels with both sides submerged,
the ﬁsuai case, Channels would be wider where cross currents make
navigation difficult. Thé width would also be increased where
necessary to keep velocities under L feet per second for at least
97 percent of the navigation season. Alignment would be generally
sinilar to thet of Great Lekes connecting chennelss

¢, Lock dimensions, - Lock dimensions would conform %o .’

those of the Welland Ship Canal,  Chembers would be 80 feet-widé
with a length of 766 feet between breast wall and fender and a
depth of %0 feet on sills,"

d. Channel‘enlafgement for power, « In studies of ice

formation, it wes found thats (1) where swift ourrents in the river

prevent the formation of a fixed ice aheet,lfine orystals (frazil
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ice) form and float dowmstream to attach themselves to fixed objééts
or 1odgé'in quiet waters; (2) & continuous ice cover forms only when
the average veloeity isiless.than 1,5 feet per second; and (3)
floating ice and slush pack ag#inst the upstream edge of a fixed

1ce cover and extend it upstream against velocities less them

2,5 feet per second., In order to keep ice from interfgring with
power production, the following criteria were adopted: (1) where
possible, provide meen velooitles not exdeeding 1§5 feet per'sécond
to permit formafion of netural ice cover; (2) provide artificial
barriers‘ agé.inst which floa'.l:ingF ice can pack'to ste..rt en ice sheet;
end (3) whenever possible, provide mean velocities upstreem from tﬁe.
bearriers not exceeding 2.25'feet per second,

32, Chennelwowlks vicinity of Galop Tslends ~ There is to be'

‘provided a ohannégl 1,400 feot wide with a bottom elevation of 2 -
‘ﬁsebfhmnﬂhimney Point through Galop Islend to below Lotus Island;
This chennel is needed ?o reduce valocitiss to those required for
nayigatlon. The plan would also include enlargement of the channel
south of Lalone and Lotus Islands and.construction‘of training dikes
“élong the new cheunel to reduce cross currents. The final looation
of excavation and dikes would be determined after further-model tosts
and gtudies. These tests would also determine the 1ocation of 1ce
cribs to be placed near the head of Galop Island, During the ice
S8880n, these cribs would be connected‘by floating booms against whlch
floating ice could pack and which would hold the ice in the spring

untii it melted,
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33, Channel works: vicinity of Sparrowhewk Point., - Work in

this section would consist of meking a cut through Sparrowhewk

Point with its bottom at elevation 205 feel an@mgémovgl_gg“thgﬁgpggg-

_erly part of Toussaints Tsland and shoals offshore to an elevation of

213 feet, mean sea level. These cubs eare necessary fto reduce

velocities to 2.25 feet per second end would also improve the align-

ment of the navigation chemnel. The reduced velocities:ghgq@@hgggigﬁ

in formation of an ice cover upstream from Iroquols Dam.

34. Iroquois Dem. - Iroquois Dam would be e buttressed, con—

crete gravity structure consisting of L0 gete openings with their -
sills at an elevation of 200 feet, flenked by concrete gravity‘nonp
overflow section; end earth wing dems extenéing to high ground at
oach end. The center line of the spillway would be & circulér arc -
with a radius of 1,700 feet, The over~all length of the masonry
would be 2,776 feet of which 2,000 feet would be gated, and the
length of the entire structure, 3,600 feet. The deck of the structure
would rest on plers 10 feet thick betwsen gates and would support

e highway and two treveling cranes for gate operatioﬁ.. The top of
the verticel-1lift gates would be et an elevation of 2,8 feet and
the gete sill, at an elevabtion of 200 feet., The dam would be used

te control the flow of the river, and to assure the formetion of en

lce cover upstreem, A modification of this plan now being considered

would provide for a straight dam with 32 gaté openings at Point

Rockwey. The United States end of the structure would extend scross
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& oub in the point. Part of Iroquols Point would also be removeds

Model tests indieste that this ‘arrangement would reduce nead losses

and consequently inorease power generation. The aoét would be
lower since the p;x-t of the dam on Point Rookway oould be built
in the dry. The modlfication will probably be adopted.

35, Point Rookway Cansl. - A canal and lock would be

nedesaar& to ocarry navigatibn arbund Iroguois Dam and the rapldly

flowing reoach in the vioinity of Point RookwayQ In the St. ngrenoé

River Distriot report, it was proposed to build aloanal in e natural

deprossion exbending aoross Point Rockway. The canal would heve a
botton widbh of L2 feot throughout and would be flared st both
ends to provide‘séfer access in areas with severe oross ourrenﬁs.
4 large amount of ledge rock must be removed in the upper part of
th§ canal, but would be satisfactory for conorote aggrggate and
bank protection for Iroquois Dam. Similﬁr rock in the ldwer éarb
of the canal ocould be used in the lock and dikes. iTha proposed -
lock would be founded on ledge rock near the lowef‘and-bf the
oanal and would have g_lift ranging between 1 and 5 feet. The
éaﬁes would be of thelseotor type and would be desigﬁed 50 that
the look could be filled or emptied by operation of the gates.

Use of this type oflloak gate ﬁould eliminate the need for # guard
getes Approach walls would exbend 1,200 feet bayond'egch end of
the ioak and would be flared to permit mooring a vessel without

interference with other traffic. A bridge across the upper end
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of the lock would carry the access highway to Iroguols Dam. .Ear‘bh
wing dikes extending to high grOuﬁd on each gide of the lock would
complete the dam across the valley in whioh t?g\gg cenal would be
1ooat_ed and would osrry the highway. |

35, Channel work; Point Three Points to Canada Island. » Work

in this area would include nine separate ocuts end remc@i?g:; ef a
portion of the Morrisburg Canal Dike. The purpose of fhe cuta would
be reduction of weloclties to 2.25 feet per second Lo pérmit forma=-
tibn of an loe cover, but some of them would also be usedl as parts
of th;a navigation channel., The two cuts at Point Three Poin.ts would
ber excavated to a l;ottom elevation of 200 fee'li, mean sea leval; the
North‘Cut in Little River to 215 feet, and the caenal dike removed
to 208 feet. The bottom elevation in the other cutalwould be 210
feet. As much as possible of the ocuts would be e:;oavéted,in the
dry. The remainder of the ocuts and the dike- removal would be done
with floating plant after the pool above Long Sault Dam was raised

sufficiently.

37« Lonz Sault Dame - Long Sault Dam would be surved in plén
with a radius of 1,600 feet. The maximum height of the struecture
waﬁlc; be 15 feet above the foundation, The spillway section would
consist of 30 gabe openings 50 feet wide separated by 10-foot pierse
The g ates would be 26 feet high on a 3ill at elevation 217. The |
roller type vertical Uzt getes would be operated by fixed hoists

znd two traveling oranes. The Long Sault Dam and attached dikes
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would, with the Barnhert Island Powerhouse and dlikes, control
all chahnel#_of the river and_oreate.a power pool, and would
serve as a spillway for the pool. 4 reilroad snd highway a&ross
éhe.dam.wnuld provide access to the powerhouse. o

38. Barnhart Island powerhouse and dikes. = The Barnhsrt

Islanﬁ Powarhouse would be the largest single feature of the proj-

eot. It would consist of a massive conorete intake strusture with
the powerhouse itself on the downstream side of and_intégral with
the intake. Economy of design would be achieved by eliminating
the conventional powerhouse suparstructure in favor of simple
hatch covers to proteét-the generators against the weather. The

structure would be about 3,200 feet long, helf on each side of the

international boundary. Starting from mldstream, each half would

consist of an ioce slutce, 16 generating units snd two ice sluices,
with an erection bay spanning them.‘at_the.abufmsnt;‘ The turbines
yﬁuld be designed to develop 71,000 horsepower each under 81 feet
of head at best gate and 88,800 horéepower under a mAximnm head

of 87.5 feet at full gate openings. The genersators would be rabed

8t 57,000 kilowatts, &0-cyols, 13,800 volts. Step~up transformers

would be located on the dowﬁstxeam.side of the powerhouse deck,
comnected to switehyards on shors by cables in galleriéa in the
powerhouse structure. Earth dikes on each bank would comnect

the onds of the structure with high ground.
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39. Long Sault Camal. = This ocanal would carry navigation

past the Long Sault Dem end the Barnhart Island Powerhouse. The
canal would include a guard gate and two looks with a total 1ift
of approximately 90 feet. The topography is adapfed to an inter-
mediate pool with surface at spproxzimately elevation 200, thusdw;;
making the two 1ifts nearly equals There are large bodies of soft
oclay of low bearing power along the oanal so that it would be neo—.
essary to locate spoil banks snd dikes at a consideraﬁle distance.
As a result,; both banks would be submerged for the greater part
of the canal length and the bottom width would ﬁocordipgly ve
set at )2 feet. Cuts through Richards Point, Croil Island,

Long Sault Island, and a point west of‘Hopsons Bay would be -

made to atréighten the channel and eliminate sharp ourves in the
natural channels. Material excavated from the ocanal would be
used in dike ocomstruotion. The Long Sault Guard Gate would con-
sist of two conorete walls 110 feet apart with a sector~type gate.
The gate sill would be at en elevation of 206 feet. The purpose
of the gate would be to‘prevent fldﬁ from the upper pool in the
event of the failure of the Robinson ﬁay Lock or its wing dikes.
Both approaches to the guard gate ﬁould‘be provided with gulde
and ﬁing walls simllar to those ét the locks. Dikes would be
provided on each side of the gate struotufe o retain the péol
above Long Sault Dam., -The gate bay walls and sills would be

founded on steel bearing piles and the approach walls on compact
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till. The gate would consist of twoe leaves esch L5.5 feet

high with a radius of 67 feet, which would swing into recesses in
the wail‘when opene. The lift at Robinson Bay Lock would vafy
fron 38 to 42 feet.undar normal cpnditions,.with proiision for
greater lifts under extreme conditions. The maximum lift

would be L9 feet. Dikes on each side of the look would confine

a navigation pool above the lock end provide access for tﬁs
railroad and highwey to the powerhouse whioh would eross the
upper end of the lock on a swing bridge. The lock chamber would
be founded on ledge rock, but the approach walls would rest parte
ly on compsaot till_and partly on bearing piles. Two sets of
miter-type gates would be provided ab each end of the lock to in-
sure continuity of operstion. The lock chamber would be Ffilled
or emptlied through culverts in tha.side walls. Grass River Lock,
vear ﬁhﬁ lower end of the canal, would have e lifﬁ vuryiﬁg ordi-
narily from 43 to L6 feet. The maximum 1lift would be 50 feet.
Dikeé on each side would confine th; pool between the locks and
provide access foy the relocated railroad and highway or@ssing
the upper end of the iock. The lock chamber would be founded on
ledge rocke. The lower approach walls would be oonstruotéd in the
wot and would consist of c§ncrete walls spamning a series of

sheot pile cells filled with granular materials The gates and
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other equipment would be similar to those at Robinson Bay Lock.
Beogsuse of strong eross ourrents In the river at the lower entrance
to the c¢anal, the canal would be flared below the Grasa River Lock.

0. Channel works Barnhart Island to Lake St. Francis. - 4

hydraulic model study is oconsidered necessary to determine the
channel dimensions to be adopted finally for this work, which
would be divided into three parts: the main river below Barnhart
Island Powsrhouse, and the channels north and south of Cornwall
Islaﬁd. The purposes of the work are reduction of wvelocltles in
the South Channel for navigation and lowering of the tail water

at the powerhouse. The main river excavation near the powerhouse
would be solely for power and the amount to be excayated wbuld be
determined by balancing the cost of excavation against resulting
power benefits. The North Channel excavation has been tentatively
designed to provide a channel 600 feet wide at & bottom elevation of
A31 _1;96150 The bottom elevation was set to reduoe rock excavetione.
The purbosa of the exo;vation is primArily to reduce veloclities in
the South Chamnel, but the work would also lower the tellwater and
oroate power benefitse In the South Channel, & channel 1,000 feet
wide at grade elevation 121 woul@‘be provided sbove Mile 109.8
(from Tibbetts Point) to reduce velooitles below | feet'par.aeoond
for navigation. Downstream from this point, the watér surface is

that of Lake St. Franois and velooities are satisfactory for navi-

1-37



gation, s0 the channel to be provided would be of the slze required
for navigation, Lli2 feet wide at grade elevation 12l. Dredgiﬁg in
the South Cheannel would be more economical if the North Channel
work were completed first.

L1, Side dikes. ~ Dikes generally parallél with the river
would be required on both sides to prevent overflow from the pool
behind Long Sault Dam into adjacent watercheds. These include
the Coles Creek; Bradford Point, Louisville Landing, and Richards
Lending Dikes in the United States and Bergen Laeke, Moulinette,
Mille Roches, snd Corawall Canal Dikes in Canada. As far ag
possible, these dikes would be constructed from material avaii—

able from nearby excavations.

L2, Relocation of oanalse ~ In order to malntain ll~foob
navigation during the construection period, it would be heoessary
to relocate the Cornwall Cane} between Loocks 19 and 20 and vo
raise walls and dikes at Look 21 and at Look 25 near Iroguois.

. Construction of Iroquois Dam would ;aise the level of the uppe¥
pool &t Lock 25,and the. eoping of the look and the flanking dikes
must be raised above the new level. The dike north of the Barn=
hart Island Powerhouse would oross the existing Cornwall Canal.
It 1s proposed %o relocate the canal between Locks 19 and 20 for
& length of 4,058 feet and construot a oombined lock and guard

gate structure where the dike erosses the new alinement. The sill
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of the upper lock gate would be built so that the lock could be

ﬁsed before the upstream po;l was ralseds The lock gates would

be in two seotlons ﬁoriaontally 80 that the lower seotion could

be closed permanently after the pool was reised. The guard gate

and tﬁs 8111 would be installed during a winter season after the
pool was partly raised in order to reduce the height of the gate.

It would also be necessary to reise the coping of Lock 21 and dikes .
between the river end canal in the vieinity of that lock to permit
continued 1l=foot navigation during raising of the Long Sault Dam
pool. | — .

L3, Massena Canal intake. - The Massena Power Canal diverts

25,000 cubic feet per second fromfhhe channel south of Long Sault
Island for power genaratioﬁ at the aluminum plapt in Maésena.
Thescanal also furnishes the village wabter suppiy. Conétruetibn.

of Long Sault Dam would raise the river level at the cenal intake
and, since the canal has no spillwey faéilities, could cause'

damage along the ocanal if it were left open. Although no power

would be generated at Massena after'oompletion‘of th§ project,

since the same water could be used more efficiently et the Barn-

hart Island Powerhouse, the Massena plant would be kept in_dﬁgfﬁ;ﬁf“i

tlon until the Barnhart Island plant starts;”mit'has nbt"baéﬁjdéﬁidod,

| howover, who Would pay for the lntaks Works. A control struowre:
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‘and wing dems would be built at the hesd of the present osnale

The control structure would be at the side of the existing canal
in order to permit construction in the dry. After completion of
the structure, caral flows would be diverted through it and the
old canal would t;e blocked by & wing dam. The structure would
consist of eight tractor gates, 9by My reef, operated by ﬂda‘b-
controlled individual hoists. Bottoﬁx discharge would be used to .
‘- reduce ice eff'ects The mﬁaks works would maintaiﬁ‘ e constand
flow in the canal at all river stages, without respect to power=

- house demand. After operation starts at Barnmhart Island, the

flow in the cenal would be reduced to thet needed ':PorAwata_r supplye

Llis Railroad relocations. = The pool createld by Long Sault
Dam would fiood the double~track Montreal-Toronto line of the
Canadien National Railway, paralleling the river. The line would
be relocated at a higher elevaticn north of the present line. The
new line would be 23 miles long with three bridzes. The -dook:
facilities snd depot of the Norwood' and 5%, Laﬁrence Railroad st
Waddingbon would also be flooded. The dock é.nd_ depot would bhe
- relocated at & higher elevation one~half mile downstresm, where
the new pool would provide deep wa_.téf. About one-helf mile of
new track would be required snd two bridges and thc;ir appronches
would be raised. Construction of a cabal on the United Stabes
side would require relocation of the Ottawa Branch of the New York

Contral Railroads The existing bridge across the channel sowth

.
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of Cormwall Islend lecks sufficlent olearance for navigation end
swift ourrents meke a drawbridge ﬁndesireable. The proposed line
would leave the existing line morth of the Raguette River bridge
and go wesf. to oross the Grass River sbout 3/l mile sbove its

mouthe It would then cross the upper end of the Grass River lock

end go north elong a dike before turning east. A new bridge would

‘be required across Polly's Gut, from whioch the line would cross

Cornwall lslend to join the existing line south of the present
br:l.dgéa_ over the chamnel north of the islend. If the canal were
constructed on the Canadian side; these changes would not be
necessary, but some changes would be necessary in the .vicinity
of the north channel,

454 Highway relocstions, = Camsdien Highwey 2 parallels the

St. Lawrence River on the north side and would be fleoded for 26

‘miles between Iroquois end Cornwall. The highway would be re-

located generally parsllel to existing and relocated lines of the
Cenadien National Railway, State Highway 37 would be relocated
for 6 miles east of Waddington and relocation of State Highway |

378 between Bradford Point and Richards Point would require

' B miles of new road and improvement of 2 miles of existing un~

improved rocad. The highway which uses the New York Centrel
bridges at Cornwall Island would be relocated near the rallroad

relocation and would use the same bridges as the relocated reilroad.
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li6s Rehabilitation of villegess - The villages of Waddington,

New York, and'Iroquois and Morrisburg, Onterie would be partially
inundated. It would be necessary to relocate utilitles, streets, .
snd some buildings outside the flowed ares, and, in a few ceses,
to underpin foundations of structures left in place.

. hﬂa " Relocation of transmission line. -~ A double~cirouit

transmission line on steel towers, a single-cirouit line on wood
polés, end private telephone line, sl on the samé right-of-way,.
eross the waaferly end of the Robinson Bay Lock site end several
poles and towefé would be surfbuﬁded by water in the.powefhouge |
forebay. The linés would be relocated on a single set of steel
towers with long spans to reduce foundation costs. -The new line
would provide cleersnces of 170 feet ovér-Long Sault Cemal; 75
feet over fhe forebay; aﬁd 150 feet ove& ultimate high wﬁter of

the Cornwell Canal.

' hBo' Apcess road snd railroad o powerhouse from Cenadian

side. ~ To provide access to the powerhouse from the Canadien

side, it would be necessary o conétruothd.9 miles of highway

from Canadien Highw@y 2, and 3.milqa of reilroad from the juhotiénwgg;: ¥
the Canadien Nationsl Railwey and New York.Central Railroead. |

These would crosa the Cornwall Cangl‘at Look 19 and then follow

the existing £ill on the river side of the canal.
I-l2
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L9. Lends and clearinge -~ It is proposed to aoguire in fee

all lands to be oocupied by struotﬁrea or required for oconstruction
purposes, and all lands to be flooded below 230 feet. Unrestriocted

flowage easements would be acquired for lands between elevations

- of 230 feets In this way, the parts of the new shore line not

ooccupied by dikes would be left in privete possession for recreational
developmente All trees, brush, buildings. and fences would be cleared
from the area to be flooded below 249 feet. A total of &,2L2 acres
is involved, of whioh'5,650 acres are in the United Statess | |

50« Work schedulse = The proposed projeoct could be completed

in six yeers to the extent of raising the pool, providing 27-foot
navigation, and partial installations in each powerhousee. Remaining
work, ‘estimated to require one year more, would consist of completing

installetions in each powerhousee

Ele Coordinatione = Close office and field liaison bhetween
the agency construoting the canal and the State Power Authority

would be necessarys

Cost

52. Estimated coste « The cost estimates shown in Table 3,

at December 1950 cost levels, made by the Office, Chief of Engincers

early in 1951, are indicative of the cost of the projects now

planned for the International Rapidse
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o _Table.3. .

Estimate of firat cost, St. Lswrence Rivef;

. International Rapids separate. projects for power and nagggation,

Subraglon A

Desceription

Works solely for navigation
Works solely for power

 Struotures, headrace and

tallrece excavation
Maohinery and equipment
Subtotal

Works common to nafigation
and power .

Channel excavetion
- Ioe oribs
Iroguois Dem and dikes
Dikes (detached dikes)
Massens Cenal inteke snd
gttached dikes
Long Sault Dam, diversion
oubs and atbtached dikes
Relocation of Cornwsll Cemal
YWork at Look 25
Railroad relocatiens
Norwood & St.Lamrenoe
Railroad
Canadian National Railway
Clearing of flowage arees
Rehabilitetion of Morrisburg
Rehabilitation of Iroquols
Aequisition of lends
In United States
In Canade .
Eighwey relocation
United States side
Cenadian side
Ralsing Lock 21 and dikes
Administretive facilities
Power dlstribution fecilities
for csonstruction

Relocation of Transmission lines

Subtotal

Total

Il

'Estimatéd?éoutn
$ 79,218,000

#138,652,000
. 156,788,000
295»hh°s°°°

71,867,000
1,170,000
20,132,000
2,162,000

6,663,000

32,552,000
14,431,000
1,184,000

548,000
5,941,000
722,000
7,234,000
4,865,000

12,667,000
21,616,000

1,768,000
3,672,000

251,000
2,000,000

g, 000
3313,000

212, 807,000
$587,1165,000
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53« The cost of additional work to provide a 27-foot channel
between Lake (ntario end Chimney Point (Thousand Islands seotion)
was ostimated at $1,593,000 at the same cost levels.

She Annual coste = The ennual 6ost of project works fq{ eq@gp
on the United States side (inoluding interesﬁ during‘aonstru;tioﬁ)
is estimated at $13,870,000 (money at 3 percent) and the annual cost
of trensmission at $10,000,000, a total.oost of $23,870,000 annually
cost of navigation improvements inh the Internétional Rapide and
Thousand Islends sections would be $5.19L.000. Although no figures
have been given, it is believed that the cost of the Massena Canal
power intake would be justified by the vélue of power which could

be produced during the project construction period.

BENEFITS AND ECONQMICS

55+ Powers = On the basis of the instellation of 940,000
kilowatts and operation in accordance with Regulation Method No.5,
by the Power Authority of the State of New York the dependable
hydroelectrie power capaclty of the United States portion would be
700,000 kilowatts and tﬁe average annuel energy output would be
6,280,000,000 kilowatt~hourse. For purposes of computing transmission
oosts, & market was aséumed with load centers near the project apd
at Utioa;Schenectady, Poughkeepsie, Binghamtop, and New York, N.Y.,
Springfield, Mass,, and Burlington, Vt. The average annuallooat of
power delivered at these points was estimnted_a£ .12 mills per
kilowatt=hours The cost of fusl =generated power at the load oénters

was estimated at 6.98 mills per kilowatt-hour. In the assumed market
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area (the New Englend States except Maine, and New York.east'of

Rochester), the estimated additional powsr needs would be

3,500,000 kilowatts between 1955 and 1960 Therefore, the 700,000~

kilowatt dependeble ocapacity on the United Statea side of the St.
lawrence project could be used as fast as units coﬁld be installed
and the power would be more economicel than fusl-gonerated poﬁer.
The benefit-cost ratio of this phase of the project woﬁld be
approximately 1469 to 1 |

5. Nav;gation..- The Canadian Departwent of Trade and
COmm§roe estimates savings in transportation costs as_a_result_of
the projest to be of the order of §50,000,000 or about §1.10

per ton for 44.5 million tons per year.
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SECTION II - HARBORS AND BEACH EROSION,
LAKE MEMPHREMAGOG, VERMONT

PHYSICAL DESCRIPTION

l, Lake Memphremagog lz located in north-cqntrai Vermont aﬁd
in the southern part of the province of Quebec (see Plate L) It
is 25 miles long and its greatest width is 3 miles, near the southern

end jupt north of Newport, Vermont. The total water surface aren of
the lake is 37 square miles, with only 10 square miles lying in the
ﬁhitad Stetes. The léke contains about 20 amall islands, most of
them in Canadaes Nevigation in the lake consists entirely of pleasure
bo#tingo '

2. Tributery streoams., - Lake Memphremagog has nany tributary.

streams., The prineipal tributaries, all draining into the southemn
end of the lake, aro the Clyde, Barton and Black Riverss The only
outlet ig the Magog River in Canads, whiéh flows into the St. Francils
River, a tributary of the St. Lawrence River, The streams draining
into the laks are not navigable. A power dam at the outlet in Magog
River obstruots passage of craft o and ffom the lalte, Navigation is
generally restrieted by ioce conditions to 7 months of the year, from

April te Ogtober,

3¢ Shore characteristios. ~ The shore line of the United States

portion of Lake Memphremagog, including South Bay at its southem end,
is over 20 miles longs, Surrounding terrain is generally hilly to

mountainous and elevations rise to a maximum of about 500 feet above
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.lake level within one mile from-the shore. an extenaive marshland

ocoupies the southern end of f.he 1a.ke. Rook ouborops of'gran:lte and
1lme stone are frequent north of the oty oi‘. Rewporte Much of the
bedrook 1s covered by_glaoial t111 from 4O to 50 tee'!:_ thiock oontairne
ing sediments which are generally poorly sorted. Steep benks of this
material are subject to erosion by wave and ice action, The benks

are fronted by narrow beaches, meny of wﬁioh are submerged during high
lake level. Souroels of beach bullding matefia.l are pro'ba.ialy' the banks

and the sediments carried into "l:he lake by tributary ‘streams.

Lo Lake 1 vols. - Based on & report submitted in 193 by the

)

International Laks Memphremagogrlaaard, an agreement was reached by the
Gﬁvernmenbs of the .United States and Capada whereby the lake level would |
be malintelned between el’evations: 683400 feet and 679.28 feet, U. S, Const
and Geodetic Survey i)atum, 1929 General ‘Ad:jua'l:man'b. ‘Maxinum énd‘minim
elavations pf‘reoord'have-baen 685.92 feet and 679.69 feést, --re_'apeotively.

5e Prevalling winds. - Us S Weather. Burean records for Newport in

diocate that the. prevaiiing direction of winds on Leke Memphreniagog- is
fron the 'aou'l:h'. The gre'ateat-fetoh in the United States section of the
lake 18 from the morth meking winds from this dlrectlon the most effecw

tive in generating waves adversely affeoting navigation and the ahore.'

USE OF THE LAKE AND TRIBUTARY AREA
6. The area "cribﬁ'ﬁary ‘to the southern porti-on--‘of Lake Memphrema-
gog is primarily rural, the largest community being the oi.fby of WNewport,

Vermont with a 1950 population of 5,200, Farming is the prineipal

i1-2
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source of income. Dairying ocomprises over 80 paréeﬁt of farm revenue.
Other economic activities include the manufacture of food products,
apparel, lumber and lumber products, leather and machinery. The shore
is accessible by mesns of first clags Ue 8. and State highweys. The
Canadian Pacifio and Boston and Maine Railroads serve the area,

7. Shore development. =~ The development of the shore frontege is -

both recreational and agricultural in éharacter. The area is dotted
with numerous summer cottages and camps. A large part of the land in
the wvieinity of the lake is intensely farmed.

8., Terminel facilities. = The only pleasure boat terminal in

the American portion ;f the lake is a boat yard looated. in Newport.
This boat yard provides‘eo feet of landing space, 80 slips and an

- 6pen water anchorage area with depths renging from & to 156 feet.
Facilities for safvicing, repair and winter storage of boats are
available., The facilities are oconsidered adequate forrexisting'and
prospective pleasure boating needs.

9. Pleasure boatinge = On the American side of the lake, the

flest of pleasure boats totals 55, about one~half of which moors at
the boat yard in Newport. The fleet consists of 4 oruisers, b sail=-
boats, 1 auxiliary sailﬁoat, 25 inboerds and 20 outboards; These
boats have lengths varying from 12 to 30 feet and drafts from 0.8

to 4 feets About 100 pleasure hoats from the Canadian side of the

lake snnuelly visit Newport.
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' SHORE EROSION

10. The shore problems in lake Memphremagog involve the éro;
gion of beaches and hanks, the losﬁ-of beach struétures, fences,
law#s and vegetation and the sulmergence of beaches and boathouse
&ppfoﬁohe§. The'greatast damage is found in the vicinity of Indian
' Point and Lindsay Béach'where the iength of shore affected at these
looalities 4s one mile end one and one-half miles, respectively.
This froutsge is exposed to storms from the north and northwests

11, .A reconnaissance of the ares on 29 September 1953. disclosed
that demage oeccurs mainly in the spring of the year after the iocs
break-up; The water level at that tiﬁe is a few fest higher then
normal lake level regulting in submergence of low shore front arses.
The higher waves which regoh the éhore due to the increesed weter
depth, supplemented by the scouring effect of the ice, osuse consid-~
ereble erosion and undereutting of banks. The shores affected are
privately owned, and some owners have placed revetments alﬁng-the.
bank to prevent such erosion. At localities where adequate revet=
ments have been placed the erosion has been stopped. It appears
éhat this is the only‘mathod by which the problem of baﬁk erosion
may be solved and such protection 4s usually acoomplished by individ-

ual cwners.
( i _ _ :
Lo , SUMMARY

_Jz; Havigation on lake Mbmphremﬁgog is confined to pleasure boate

ing. The leke is inacoessible from other navigable waterways. A4
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Shore erosion by wave and ice action at Indian Point.
Lake Memphremagog, Vermont. Subregion "C".



boat yard at Newport, Vermont, provides adequate facilitles for the
existing and prospective fleet., There is no existing Federal navie
gatlon projeet in the lake and none 1s considered necessary.

13. Shore erosion due %o ice and wave action ocnstitutes a

 problem along the lake. The shores affected are privately owned

and revetment by private interests is the most feasible method of

sombating the erosion.
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SECTION III = NAVIGATION AND BRACH EROSICN IN THE
LAKE, CHAMPLAIN DRAINAGE BASIN, NEW YORK AND‘VERMONT

GENERAL DESCRIPTION

le FPhysical degoription. = Lake Chauwplain is located in the

States of New York and Vermont, forming the bowndary between these
states, and extends 107 miles fyom Whitehall, New York, to
Missisquoi Bay in Cenada. (See Plates 5 to 9 )s Its greatest
unobstructed width is 10 miles, opposite Burlington Harbor, Vermont.
The lake oonta._in about 80_islands, most'.of ﬁhem in the northern
portion, varying in size fromabout 30 square miles to a few sguare
yards.' The water surface area of the lake is L35 square miles and
the shore line is more than 300 miles longe Almost twoethirds ofl
the lake lies within the State of Vermont, one«third in the State
of New York and about 17 square miles in Canadas For the purpose
of dessription, lake Champlein may be divided into three seotions;
the northerly section.. qxﬁehding from Miagiaquoi Bay ln Canede
fof' a distanca of 35 milea south to Colchester Point; the >oen'bral
section, from Colchester Point 35 miles south to Crown Point, New
Yorks and the southerly seotion, 37 miles long from Crown Point
to Whitehall, known as the Narrows of Lake Champlain.

€+« The northerly section of the lake is split into two bays

of approximately equel width by &lburg Tonmgue, a peninsula jutting
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out from the north,and a series of islands which are separ@ted by
straitse The westerly bay extendé to'Richeliou'River, the 6nly
outlet of Lake Champlaine Widths of the bays.vﬁry from about 1
mile near the Canadian border to 6 miles just north of Colchester
Point. Averege deﬁths in both bays lncrease from 10 feet in the
north to over 100 feet in'tha southern portions.  Highway end
reilroad bridges commnect the large islands in this seotion of the
lake with the mainlend.

3+ The widest and deepest aress in lake Chemplain ere located
in the central sections fhe unobstrgoted width 48 e maximum of
10 miles &t Burlingtqn'ﬂarbér deoreasing o 1,500 feet at Crovn
Pointe Aversge depths inoreéso from 100-feet at Malletts Bay to
over 200 feet opposite Essex, New York, and then decrease to 20
feet at Crown Pointe The maximuﬁ depth of LOO feet is found Just
- south of Essex Harbor. _ |

L4+ The southerly section, known &s the Narrows of Lake Champlain,
is long and narrow with shallow depthss The width decreases gradually
- from 1,500 feet at Crown Point_fo 200 feot at Whiteball. The average
depth.docreages from 20 feet at Crown Point to 10 feet at Benson
Landing, New Yorke From Benson Janding to Whitehall, marshes fill
the lake except for e mavigation channel 200 feet wide and 12 feet
deepe |

5. Tributariés. « Lake Chemplain hes many tributary sireamse.

The principal tributaries draining into the lake in New York are

I11-2
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Great Chasy, Seranasc, and Aussble Rivers from the west and Metiewee
River from the easte In Vermont the principal tributaries are
Missisquoi, Lemoille, Winooski and Poultney Rivers. and Otter Creek
all draining from the easts The only cutlet is Richelieu River
in Canada. |

6+ Comnecting waterwayse = Lake Chemplain forms part of a
series of inland navigeble waterways which interconnect the St..
lewrence River, the Hudson River and the Great Lekea. Connection
with Ste Lawrenoe River is provided at the northern end of ‘the lake
through the Richelieu River and Chembly Cemel. The Hudson River
is reached from thé southern end of the lake through the Champlain |
Canal. The Great lakes are acoes'sibloV through the Erie Canal, which
1inks the Hudson River with Lake Eris, and through the Oswego Canal,
which branches off the Erie Cenal into L#ke OﬁtariOo The controlling
depth of the wal'bemy_s ,leading to the Budson Biver a\_nd the 'Great
Lekes 1is 12. feet and to the St. Lawrence River,6.5 feet.

Te Geologye = The formation of the Lake Chemplain erea in its |
present physicel character be’ém during the late Tertiary Periode
'ﬂm land to the east of the present Champlain lowland was folded
into a rough resemblance to its present terrain. A troughlwas
ereated at the foot of the Adiropdacks, aund through it flowed a river,
prohé.bly gouthward inte the ancient Hudson Rivere The glﬁo;al
invesion during the Pleistocene Epoch overwhelmed the ares, scoring
the trough at the foot of the Adirondacks. As the ice sheet melted

and withdrew, a bedy of water known as Laks Vermont was formed,
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filling the lowlands between the Green and Adirondack Mountains,
reaching past the headwaters of the preéent Lake Champlain at
Whitehaell eand pouring into.tﬁé Hﬁdson Rivers. leake Vermont had
begun to decrease in size before the lowlend was whoily clear of
' ioe; for the overflow during the late steges of the ice age was
greater then the water furnished by the dwindling'ide sheet.

8+ The whole area hes been depressed by the immense weight
of dce it had bornes The ocean mearwhile hed been swollen by & -
vast impouring of water from the glaocisl melting;'When the ice
shoet blooking the St. Lewrence River Valley finally melted away,
salt water inveded the Chemplain Lowland; The éstuary thus created,
Chemplain Sea, extended as far south es Whitehalle Present Lake
Cherplain ylelds ovﬁdenca of its oceanioc paste. ' Bones of seals,
walruses and the skeleton of & whale have been found on its shores.

9¢ The earth rose as the weight of the ice sheet venished,
but its elevation wes not wiform. The land 1ifted more rapidly
Just north of Lake Ghamplain.-evontually raising the Richslieu
River Valley above that of the Ste Lawrence Rivere The newborn
lake thus wgnrcut off from immediete contact with the Ste Lawrence
River, except by commeotion through the Riohelieﬁ River. Streams.
draining into Lake Chemplain have converted it to a fresh water
lake. |

10s Shore oharacteristicse = The shore line of Lake Champlain

is over 300 miles long and is characterized by low shores of emerged

deltas and Jutiing roék headlands which rise to elevations of about
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1,000 feet above lake levele. Beaches are generally narrow and

many are completely submerged during high lake levele The northerly
section of the lake contains meny indentations, gently sloping
beaches and rolling upland. The central section is bordered by

steep bluffs and rugged terrain with nerrow beeches and is less

- deeply indentede The southerly section is fronted by high ground

varying from steep slopes to sheer bluffs.

1l. Shore materials largely‘connist of éandy clay and boulder-
deposits of giaoial';rigin. The high banks containing these materials
are vulnerable to wave atbtack, wind and‘rain erosion and frost sction.
Parts of the shore having rook outcroppiﬁgs offer some resistance |
to wave sobion. BExtensive formations of black shale extend along
the easterly shore of the lakes Outorops of limestone and dolomite
are common. Much of ﬁhe shore consists of large deltas built from
sedimenta deposited by tributery streams emptying into the lako.

12. Bridges. = Fourteen bridges oross varioua'sectioné of
Leke Chemplaine A highway bridgé &t the northern end of the Narrows
of_Lake Champlain from Qrown Point, ¥ew York to-chimne& Point, Vermont
end a highway bridge and a railrcadlbridge from Rouses Point, New York
to Alburg Tonqu, Vermont are the only bridges orossing the principal
route of navigation through the lake. The loocation and description
of each bridge'are,givan in Table,4J. ‘

15. 1lake levelse ~ Mean low level in Lake Qhamplain is 93.0
feet above mean sea levels The level of the lake has varied from
0.6 feet below to 8.8 feet above low lake levels The lowest lake
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Tebls 4 = Bridges orossing Lako Chanplain,
. Subregion "C

Miles Horizénts.]. Vertiocal
fron ‘olearance  oclearance
Location Type Use Whitehall (feet) (Peet above high
: lake level)
Rouses Poinbt ~ Alburg gwing  Highwey 10648 12649 16.2 (1)
Rousss Point - Alburg . Swing  Reilwroad 10646 89.3 5.7 {1}
{ Rutland Railroad)
East Alburg - Hog Island  Basouls Highway 105.9 L5.0 1147 (1)
Past Alburg - Hog Island  Swing  Railvoad  105.6 36,9 L.9 (1)
(ventral Vormont Railroad)
Isle La Motto = Alburg Swing  Highway 99l 3040 2.2 (1)
Tongue .
South Alburg - Horth Hero  Fixed Highway 99.2 S040 1347
Island .
Alburg Tongue - North Hero Swing  Hallroad 95.7 7740 Lo (1)
Island (Rutland Railroad)
South Hero Island - North Basoule Highway  91.8. 8040 U2 (1)
Horo Islangd
South Hero Island - North Swing  Railroad  90.1 80,0 3.9 (1)
Hero Island(Rutland Railraad) '
South Hero Island - Milton Fixed  Highway 8246 33,3 1046
South Hero Island-Colchester Swing  Reilroad  78.1 8040 2.7 (1)
Point (Rutland Railroad)
Crown Point - Chimney Point Fixed  Highway 3647 186.0 85.6
Whitehell, Route 22 Bascule Highway 3.2 9040 3¢3 (1)
. 'Whitehall (Delaware and Fixed  Railroad 2.5 97.2 6.2
Hudson Railroad) .
(1) In closed position.
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levels oocur normally in September or Ootober and the highest in
April or Maye The International Joint Cozmnissiqn,‘ whioch hes
jurisdioction over boundery weters betieen the United Stetes &nd

' Canadé; by en order issued in 1957, has i‘ix.ed‘ the level of Lake
Chemplain between a meximum of 95+5 feet and a minimum of 93.0.

feet (referred "to-m.ean sea lovel datum 1929 adjustment) in the navie
gatio# season frém -April through Deocember and a minimtuﬁ,_of 92.5
feet during the rem.am,da'r‘of _the years The level wo}lld be regu.l‘a'bed
_ by a contfol dam looa;tad' on Richelieu River, after exoavation of

the natural river bed controlling the lake level upstresm from the
dam. Ioce conditions generally 'prev'ail in the lake betwsen Ja'nue.rsr
and Narch, fréeziﬁg tb’ a thiokness of as much as Wo.feet,during

sovere winterse

Uje Prevailing ‘wind"a and stormee = The i:reve.iling winds are
from the southwest and northweste United States Weather Bureau |
reconds indicate that during "l:he period Apr.{l through November, winds
over 19 miles per hour from thesa'-quadr.a.nts ooour neerly 25 percent
.of the days in this periods These winds are 5 of auf’fﬁ_’m_ieﬁb intensity
to generate waves which a.d‘v'erselfia.ﬁfelct_ nevigation end "th_e' shore.

The direction ‘oi‘ wave 5pproach is ‘modifie_d by the irregulb.r shore

line and the many 'islan.d's‘ and panins_ulé‘é in the lake end there aﬁpears_
to be io,general paﬁtern of 11ttofa1'qrift for the entire area. The
. direction of drift varies at diii;fargnt_locationsl. Bevere stormé to
which the ares is subjeot have been.generallyl either of the transe
continental or oyelonic type‘ in the late wi_ntezf*-'zand spring, or of |
the hurricene '.type in the falle | Maximum wind- veloéiﬁea in excess

of 50 milea per hour from the éuth have been recordeds
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GENERAL DEVELOPTENT o

~ 18, . 'Hi.sho'ﬁ . - The recordad history of Lake Champlain begins
witﬁ its_discovery ;n lGQQ by the,Frenoh explorer‘Samuel_de_Champ- ‘
_‘xiaig. .The lake was.used by Indiang for-fishing and to move war
parties to battle ag;ipst other tribes. later, when the French
settled aroﬁnd,Lake Champlein and in Canada end ﬁ?ra“thrgateneé by'
hostile_lndianb, the first forts were built along the lake %o serve
ag outpostq.,_nuripghtﬁe colqniai strugzle betwesn Frence and Enge
land, whioh began in 1690,“;ak9 Chemplein playedyén imporfanterla.
Expeditiqnﬂ fraﬁ both groups nﬁvig#ﬁed the lake"in_raida_ﬁgéiﬁét 
the enemy. Signifioanf oaﬁpaigns were also. waged around the lake
during the Revolutionary Yar and the War of 1812. These were ﬁighm .
Iighted by naval battles. Benedich Arnold, in 1778, led the defensa
of Forts Tippqderoga and_crown Polnt with & small American fleet _
built on the 15_1:3_ at Wnitehall. Eventually Burgoyne, the British.
general, surrendered to Arnold at Saratoga. Duriﬁg th6.Whr.o£:i812;
.;Qbmmodarg Thomasg Mn;donough defeated the British fleet off Platts=-.
buréh, t?ér@by';préing the retreat of an invading British force from
‘ caﬁada. i | } | . |
) 16. dommeroial navigation on leke Ghaﬁpiain starfed during the
last quarter of the 18th Century. The vgégels engaged in trede wé:e
. emiling orgft of,varipua typea. Hofses;‘bégf, pork, lumber, potasﬁ,
-mﬂplélaggars_flgx,_gghgs and iren wereTghipgeqlnorth into Caneada ,and

R

rus, gin, tea, coffee, chocolate, linens and woolens were exported
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from Cenanda to New York and Venmopt. In 1808, tﬁ?‘“Vermont“,-tho
£irst, steanboat launched on any lake, was built in Burlington |
Harbor, Vermont an& used for transportation of-oargo éno:passengers
between ports on leke Chaﬁplain Qnd Canada. Steamboats were sube -
éequently'construoted at Vergonnes,‘St. Albaos and Shelbufne;
Vermont. These plied generally between St. Johns, Canada, and
Whitehall New York, with stops at other ports en route. )

17, - The first industry of the carly settlers of the area was
the manufacture of potash from the abundant forests which were be-
ing cleared. Scon agriculture became the principal-oooupation
with the growing of wheet, corn, rye and buckwheat predominating
and in the early 1840'3 dairying end sheep and cattle raising were
introduoéd. Iron ore was extensiveiy mined on the-New-York'shore;
of the lske untilﬁabout 1890 when competition of the ores of the
Mesabi Range higher in iron oontent made it largely unprofitable.
Port Henry alone continues as.a mining oonter in the Laks Champ-
lain area. It is estimated thet more than 50,000,000 tons of ore
have baenrtaﬁen from e.bod'near Port Henry thet still appears in=-
exhaugtible. The ore was originally ghipped south in Barges; at
the present time 1% 1is moved by rail,

18. Investigations of deep waterwayu through lake Champlain. Q, :

Various projaots havse been proposed and studied from time to time
for a deep watorway from the St. Lawrence River to the Hudsonm River

through lake Champlain. The two oostgbéoght}#bporta on the proposed
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waterways are described in the following paragraphs.

é/

19. A resolution by the House Committee on Rivers and Barbors
adopted 16 January 1985 authorized a review of reports onn&eép
watorways between the Great Lakes and the &tianﬁic:tide waters with
8 view to determining the adv1sability of construoting 8 waﬁerway
between lake St. Francis on St. lawrence River and Hudson River at
Albany, by way of lake Champlain. The_Chiéf of Engineers in & report
to the.Secretary-oflwnr, dated B‘Maroh 1838, nonourred in the views
and recommendations of thé Board of Engineers for Rivers and Harbors
that the cost of an adequate\deep-draff watefwﬁy would exceed the
prospective benefits and a detalled survey was nob recommendeé. |

20, On‘GAJanuary 1936, the Chief of Engineers assigned the
District'Engineer, First New York Distriot, 0 assist the Inbernation-
“al Joint Commission in its investigation of a waterway from Montresl
in Canada throngh lake Champlain o oonneot with Hudson River. The
Covernment of Canada designahed two Canadian engineera to aid in the
investigation. A report wasa submittad %o the Commission on 16 March -
'193? by the Amerioan and Oanadian engineers containing estimates of
.costs of providing l2~foot, 14-foot and 27=foot deep waterwaya and
benefits to be derived therefrom. It wes conoluded that the estimated
benefits were nol commensurate with the high costs of the work.

(See also Chapter XXXVIII).

21. Tributary area, - The aree immediately tributary to leke

Champlein consists of the Counties of Clinton, Essex, Franklin,
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Warren and Washington in New York, and Addison, Chittenden, Franke
lin, Grand Isle and Rutland in Vermont. This ares (9,272 square
miles) had 8 1960 census population of 38;,104, a6 4,6 percent in-
srease since 1940, Agrioultural aotivities in the area include
dairying, ralsing of livestock, and grqw;ng petatoes, corn and other
grains. Quarrying of grﬁnite, glate and marble is a leading industry.
The leading items manufactured are food products, glass, and paper.

22. The principal‘activity on the lake for serving the tribu-
tary area 6onsists of the receipt of petroleunm products transporfed
from ﬁew York Harior anq Albany in shallow-draft tankers and barges.
Petroleun préducts are received at Burlingten, Shelburne, and St.
Albans ;n Vermont anh Plattsburgh, Wbstport. Port Henry and Ticon=-
deroga in New York end are distributed to the hinterland by rail and
truck. Newsprint paper is shipped from Canada to New York Herbor
via lake Chemplain, Fertilizer produota and other commedities are
shippedlnorth along the same route. The shore 1s readily accessible
by first oclass U. S. and State highways, and by the Delaware and
Hudson, Rytland, and Cenbral Vermont rallroads.

25. Shore developmsnt.'- The lake shore frontage is largely

developed for_reoreationai‘pu:poses and 1s'oeoupied by numerous
seasonally-used dwellings. The aree is well-known as & yesr=-round
vacation resort providing excellent faocllities for bathing, boating
and fiéhing in the spring and summer, hunting in the fall, and for

winter sports. There are 270 hotels and 290 tourist couris along
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or near the lake for accommodation of vaoationists. Four State parks
have heén estabiished:. Sand Ba? State Forest Park and St. Albans

Bay State Forest Park in Vermont, and Cumberland Bay Campsite and
Crown Point Reservation and Cempsite in New York. There ars 20 small
publie bathing beaches. A United States military reservation fronts
the lake south of Pléttsburgh, Hew fork. A vart of the lake shore
frontage is de&oted to agriculture. Most of the shore is privafely

' oﬁned land.

24, Improvements for navigation. - Substantlally all of the

navigation improvements in lake Champlain have béen provided by the
United States, with the exceptlion of dredging of approaches end areas
_adjacent to wharveg‘and pleasur;'hoét facilities by State, municipal
énd privete interests. The State of Wew York has comstructed, the New .
York State Barge Canal System which conmeots with Laké‘Champlain on
the south, and the Canadian Government has imprcved.Richelieu River
whioh 5§nneot-s ‘with lLake Champlain on the north.

28. Improvemeﬁt for navigation of lake Chemplain by the United
States was first authorized'by'the Aot of 4 Ju1y 1B36 and proﬁided
for tﬁe construotion of breakwaters in Burlington and Plattsburgh
Harbors and dredging in the Narrows of lake Champlain at Whitehall
and in the channel between North and Soutthero Islands. Subséquent
modifieation of the projeoté provided for lengthening of the breék-
waters and for dredging of the inmer harbor ares at Plattsburgh and
additional dredging in the Narrows of lake Chaﬁplain and in the ochannel
between North and South Hero IslandseBreakwaters were also omstructed at Rouses
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Point, éwgnton Harbor and Gordons Landing; dredging was performed
in Great Chazy River, Port Heary Harbor, Tloonderoga River and Otbter
Creek; and boulders were removed from St. Albeans Harbor. These

latter improvements were authorized by River and Harbor Acts adopted

in the perloed from 1872 %o 1817. The total cost of existing projeots

in Lake Chemplain to 30 June 1864 amounted to over $2,500,000;
81,850,000 for new work and $660,000 for meintenance. A list of

existing projeots in lLake Chémplain, inoluding dimensions and status

| of oompletion is shown i Table 5e Detailed desoriptions of exist~

Ing Federal projects are given later in this section; Existing
navigation improvements are gemerally adequate for the needs of the
presentrana immediately prospective commercial and plessure boat
traffio. ' { |

| 26, During the last 26 years_studies.ror navigation improve=~
nents were authorized by Congress at four 1ocalitiesg‘ﬁgt Rouses -
Point, New York; Burlington, Vermont; Otter Creek; qumont;‘and the
channel in the vicinity of Milton and South Hero, Vermont. Repﬁrts
on the studies wers submitted batweén 1938 and 1942 and all were

unfévorable. A review of the report on the channel in the viecinity

. of Milton and South Hero, Vermonkt, was authorized‘in 1961, betails

on the studies on individual waterways are presented below in this

section.
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Table 5 = Existing Federal navigation proiects in Lake Champlain

Subregion "¢

Authorized dimensions

: Depth Width Tength Status
Project and description {Foot at {Feot) : :
_ low lake
level)
Rouses Point _-
Breakwater - - - 2,000 ft. Completed
Great Chazy River | |
Charmel from mouth to Champlain
Village B 40 ' 5¢% mi, Completed
Plettsburgh Barbor : , '
f2s Breakweter’ . - - 1,665 ft. - Compleied
be Aros botwoen breakwater & whearves 9 - 27.5 acres Completed .
Port Eenry Harbor 7 .
- Arer along waterfront 1z 500 o 3,000 ft. Completed
Ticonderoga River
Channel from mouth to Villsge of ' _ Dredging performed
Ticonderoga 8 80=100 2.2 mi, _to project dimen-
i gions without " :
protective works.’
Projeot conslidered
incomplete.
Swanton Harbor . '
Breakwater - - 1,900 £, Incomplete, Only
: : ' 308 feet: of break-:
water constructed.
St. Albans Barbor -
Removal of boulders Seb- Area of 34.4 aores Completed ’

clearsd of boulders
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Table 5 (continued)

Authorized dimensions

Depth Width length Status
Project and description {Feet at {Feet)
low leke
level)
Chennel bet. North & South Hero Islands ‘ |
Channal 10 150 2,500 %, Completed
Gordons lending
Breakwater - - 800 f&. Completed
Burlington Harbor
Broaskwater in 2 sections - - 6,000 ft. 4,157 feet of
' breakwater con~
structed. Project
is gonsidered
eompleted.
Otter Croek
a, Channel from mouth to Vergennes = 8 100 8.0 mi. Complete except
' for rock removal.
b. Basin at head of project 8 400 800 f%. Completed
Barrows of Lake Chemplain
6. Channel from Whitehall to 1z 200 13.5 mi. Dredging performed

Benson Landing

b. Instell fender booms

only to width of
110«150 feet.
Fonder booms in=
stalled at 2 oub

of 5 points suthor-
ized. No fender
booms needed at

the other 3 points.



27. Tho State of New York has constructed the Barge Canal System

ﬁhioh intefoonnecta Lake Champlain, the Great Lekes and Hudson River.
The Barge Canal.System consists of the Erie Canal,341l miles long with
35 locks extending from Wﬁterfoid on' the Hudson River to Buffalo on
lake Erie; the Champlain Canal, 60 miles long with 11 looks, extend=
ing from Waterford on Hudson River to Whitehall on Lake Champlain;

the OsWegQ Canal, 24 miles long with 7 locks, extending from the

Erie Canal aﬁL?ﬁree Rivers- Point to Oswego on lake Onbtario; and the .

Cayuga and Seneca Cenals, 93 miles Iong with 4 looks, extending from
the Erie Canal to Ithsea an'éayuga lake and Montour Falls on‘Séneca
Leke. Controlling depth in the canals is 12 feet. Available length
inside look chambers is 300 feet and widths44.5 feet. |

‘ 28. The Canadian Government has conatructed the Chambly Canal
with 9 looks around the rapids in Richelieu River between St. Johns \
~ and Chambly, and a lock snd dam at St. Ours, which permit navigation
batwgan‘lake Gﬁamplain end St, Lawrence River. The oontrolling
depth in the banal is 6.6 feet and minimum look dimensions are 118

by’ 22.5 foet.,

29. Improvements for shore proteection. - Portlons of the shore-
in the vicinity of deQaloped areas have been protected by bulkh;ada,
- seawalls and revetments constructed prinoipally by piivata property
owﬁers. Some planting ﬁleng the Shoré has been perfofmed to proteot
farm land. There ﬁas been no Federal assistance authorized ﬁﬁder
Public Law 727, 79th Congress. The only Federal shore protection

work in the area was authorized by the River and Harbor Aot'pf
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11 July 1870 as part of a navibation projeot, and provides for re=
vetment of the beach in front of the United States military reser-
vation at Plattsburghe This work, which was designed to retain the‘
shoré materiel in order to reduce shoallng in the harbor, has not
been undertaken as it is mors economic to remove the material by
dredginge

50, Terminal facilities. - A summary of terminal improvements

by, States, municipalities and private interests is given below. More
.detailed informaetion on terminsl faoilities for individual harbors is

given later 1n this aeotion. N | _—

31. There are 19 bulk oil storage plants looated in 7 harbora
on lake Champlain. BEight of these storage plants are in Burlington,
Vermont, 6 in Plattsburgh, New York, and one each in Wbstport; Pork
Henry_&nd Tioonderoga in New York, and S8t. albana-and'Shelburné\ig
Vermont.  The wharves connected with these plants have an aggreg;;é
berthage spacé of about 4,000 feet and depths alongside'varying from
8 to 20 feet at low lake levels Meohaniocal hén@iing facilities in~
clude pumps and pipa lines for the tranafer of petroleum produota
from water oarriars to storage tenks, whioh hava 8 total ocapacity
of over 115,000,000 gallons. Terminals‘oonatrugted by.theIStaﬁe of
New York for barge oanal ﬁommafoe,ara located at Rouses Polnt, Platta=
burgh, and Port Henry. Other commerclal wharves constructed meny
years ago for handling iron ore and othercargo are no longer in use.
The existing terminals are gensrélly.adequata for the present com-
mercs .

. 32. Eight boat yards, two boat olubs, three marine service

stations, and six pleasure boat landings are located on the lake.
. 11117
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. These ﬁava an aggregaﬁe berthege of 8,000 feet and depths alongside
varying from 1 t6'20 feet at low lake levels Marine railweys, repair
~ shops, fuel pumps, marine supplies #nd aﬁoragp space'fbr.300 boats |
indoors and LOO outdoors are available. .The faoilitigg are generally
adequate for exi&ting and immediately prospective pleasure boating
needs '

%3. Commercee = The pfincipal_commsroial activity on Lake
Champlain consists of the re#eipt of petfoleum products at various
harbors for distribution by reil end tank truck to the hinterland.

In 1952, the latest year for which commercial statistics are .
available, commerce on the lake amounted to 620,901 tons, of whioch

91 percent or 567,736'tons, oconsisted of petroleum produots.' This
oommedity is generaily shipped from New Ybrklﬂhrbor and Albany and

is received at Flattsburgh, Westport, Port Henry and iiconderoga

on the New York side of the lake, and St. Albans, Burlingtdn- and
Shelburne Bay in Vermonte The'remaining-53,165 tons of commerce con=
sisted of through shipment of 25,202 tons of newsprint-papér-aouﬁh

from Ceneda end 27,963 tons of clays, fertiligers end other commodities‘
north from New York Harbor to Canada.

3. The volume and character of the commerce on Leke Champlain
_hés changed considerably since the period when improvements were first
provided. In the late 19th Century and the beginning of the 20th
Century, commerce amounted to as much as 850,000 tons annually and
consisted principaily of shipments of lumber, woodpulp and iron ore
f;om ports on lake Chawplain and receipts of coal and geueral cargo

at these portse. The traffic gradually decreesed until 1933, when
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there were only 15,000 tons of commerc¢e, and then rose to L6C,000
toms in 1937 and remained relatively stable until World Wer II when
it fell off considerably., ©8ince the end of the war the oocmmerce
has. generally inoreased. It reached 620,901 tons in 1952, and
oonsisted almost entirely of the receipt of petroleum productsreceived at
ports on the lake. I£ is expected that the recent upward trend will
oontiﬁue in future yeurs due to the inoreasiyg use of petroleum pro=-
ucts in transportation; industry and home heatinge.

%5. Five ferry routes oross Lake Champlains Flattsburgh and
Grand Isles Port. Kent and Burlington; Essex and dharlotte; Ticoﬁderoga
and Larabees Pointi and Wright and Chipmen Pointe. In 1952, more than
300,000 passengers gnd 110,000 gutomobiles were ferried aoross the
lakee . | |

3e Vessel traffic « - The prinoipal classes of vessels

navigating Lake Champlain are shallow=-draft temkers, berges and
dry cargo vessels, ferries, exocursion steamers and variocus types of
pieasure boatse In 1952 about 15,000 vessel trips, exclusive of
pleasure boats were reported on inka Champlain.

37+ About 1,500 pleasure boats are based on the lake. They in=
olude 180 cruizers, 50 sailboats, 50 suxiliary sailboats, 190 inboards
and about 1,000 outboards. Lengths wvary from 12 to 75 feet and drafts
from 0.5 to 8 feets About 1,000 trensient fleaaura boats froﬁ points
on the Atlantic seaboard as far south as Florida and Cuba, from ports
on the Hudson River and the Great Lakes, from inlend waterways of the
Mississippl River system and dané.dian waterways viait the lake

annually and utilize its facilities.

I1II-19



INDIVIDUAL HARBORS AND WATERWAYS

38. The following paragraphs present data on the principal
harbors and mteﬁaya on Lake Chemplaine. These are considerad im
order from north to south in New York; then from north to south in
Vermonte A brief description is given for each harbor and wa.terwa.h
improvements for navigatiop. terminal facilities and commeroial .

and pleasure boating aotlvity are given where eppliocable.

ROUSES POINT HARBOR, NEW YORK .

39, besorigtion. - Rousasi Point ..Harbor is situated on the west
shore of Lake Chemplain, about 1 mile south oi‘ the boundary line be- |
tweon the United States and Céna'da. (See Plates 6 and..igj. The
width of the lake mear Rousss Poimt is sbout 1 mile. Depths in bhe
harbor vafy up to 9 feet ﬁt low lake level. The harbor is protected
from storms by land formations 6n.é;11 sides except on the 50u£har1y
gide whers a breakwater has been builf by the United States. Traffie
consists of commercial and pleésure boats bound %o and from Canada.
A U, S. customs inspeotlon station is located in th9 harbor, where
all vessels ma'c be claared. Labal .residente\.. uwse the harbor for
plaasurg boatii:,g. The population of the Village of Rouses Point
is 2,000, Agrioculture is the leading cooupation in the area.

Ljo. Improvements for navigations = All improvements for

navigation in Rouses Point Harbor have been accomplished by the
United Stetes. The existing Federal project was adopted in 16865 and

provides for a stone breakwater, 2,000 feet long, extending from
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Stony Point in a northeastérly direotion to the 18«foot contour in
lake Champlain. Construction of the breakwater oommenced in 13885
end was comploted in 1893 at a cost of $98,468. No maintenance work
has been performed to date.

Li. Further improvements for the harbor have subsequently
been requested and Corps of Engineers reports were made in.1915 and
1941. The more recent report was authorized by resolution of the
ﬁbuae Committeé on Rivers end Harbors adopted 18 October 1940.
Ioocal interesis requested removal of shoals in the harbor, reoonstruotion
of an abandoned dook, dredging of a ﬁaain‘with an approach channel, and
installation of land;ng floats for seaplanes in or near the proposed
basine . The Chlef of Enginesrs in report to the Chairman, House Committee
on Rivers and Harbors, dated 3 September 1941 oonourred in the views
of the Board of Engineera for Rivers and Harbors that the exiating
imprbvementa in the harbor were adeguate for the needs of nevigation
and that further improvements were not warranted.

42, Terminal facilitiess = A @olid £ill pier in the harbor

600 feot long and 100 feet wide is used by United States oustoms

for inaspeotion of vessels bound to and from Canada. Another plier
construoted by the State of New York for barge canal traffio.providing
150 feét of berthage space is used at the present time as a pleasure
boat landinge Another pier is used by a marine service station
providing fuel and marine supplies for pleasure béats. -A number of

other terminals in the harbor are in poor condition and are not used.

TIT=21



L3+ Commeroces = There is no commeroial activity in the
harbor other than through shipments of Canadian nawaprint paper
to the Port of New York, and return ahipmnts of fertilizer and
| miscellanaous oomodities. In 1952, 55,165 tons of commerce passed
Rouses Point Harbor in 802 trips of commeroial vesaela. The |
commerce during 1992 is typioal pf.othor years.

Lhe Pleasure boating. = Sixty-five boé’cs are based in Rouses

Point Harbor, consisting of 12 inboards and 53 outboards, with

‘lengths from 12 to 22 feet and drafts of about 1 foot. <

7

s
L45. Discussion and conclusion. = Rouses Point Harbor was //

formerly used for the recsipt and shipment of wabterborne commerce.
At the present time, the harbor is used only by through /tpéff‘fio
and some local pleaéura boatss Existing oconditions in“the harbor

are considered adeguate for present and prospaotiys'navlgation.

GREAT CHAZY RIVER, NEW YGRK

L6, DOSOI‘lE‘biDno - Great Chasy Riyer is the northerumost

A‘é‘f\
tributary of Lake Champlam in New York State. (See Plates 6 andll ). .

The river has & total 1ength of 23 miles; 5.5 miles of whioch hrel
navigallzle. The navigable portion.extenda from Champlain Village to
Lake Champlain and has & width of about 150 feet and deptha varying
from 1 to 5 feets Only a few small ploasuro boats navigato the rivers
The population :I.n the area adjacent to the lower seotion of the

river is about 2,000.

L7, Improvements for navigetionm. = A Federal project for

Great Chazy River wae adopted in 1889 for a chammel 5 feet deep and

*
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1o feet wide, from a 5-foot contour in Lake Champlain -to. the Village
of Champlain. The project was completed in 1895 at a cost of $18,000.
Msintenance dredging has not been performed and the project channel
has shoaled to a depth of one foot at aoms; pointe.

48, Pleasure boatinge = No commercial traffic has been

reported on Great Chazy River since 1893 and none is anticipated in
the near fubture. Seve:,:tteen pleasure boats, two small oruisers and
15 outboards, are based in the river.

L9, Conclusione ~Great Chasy River, formerly used for waber~
borne commerce is ocurrently used only by a fow sme.li pleasure bhoats.

Yo ohange in existing navigation activity is antiocipated.

PLATTSBURGH HARBOR, NEW YORK

50« Desoriptions = Platisburgh Harbor is looated on the
wosterly shore of Cumberland Bay, an arm of Lake Champlein. {See
Plates 7 and 12,)e The harbor embracea 'a.bout % miles .°f watorfront
t‘roﬁ Crab Island north to the head of the bay. Cumberland Bay is
roughly reotangular in shape, with & lénghh of 3 miles end a width
of 2 miles. Depths range up to about LO feet. lThq harbor is used
for receipt of petroleum products by lbarge and for. pleaadre boatinge
Ex&ept for small portions which are prqtéctad by Federal and State
breakwaters, the harber is exposed to storms from the sowbh and
southeasts The harbor is served by the Delaware end Hudson Ré.iquad.
Pla.ttsbﬁrgh, with a 1950 ocensus population of 17,738, is the largest

oity im the New York portion of the lake Chemplain Drainage Basin
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‘and con'ba;iné ‘one;hali-‘ of the population of- c.].in'bo;; County. The
-population in the area of the lake i; augmented during the suzmmer
by vacationists, mainly from other parts of New York State and

from Cenadae The leading industries in Plattéburgh are manufacturing
of paper, metal products and nﬁohine;y. _A Uﬁited States Alr Force
Bese is oufrently under ooﬁstruotion b.t. Plattsburgh. This base will
ultims.tély receive petroleum products at a wharf to be built for
this purpose in the harbor.

51+ Improvements for mavigetione = A Federal project for

:'Pla-t:.'bsburgh Harbor was adopted by the River and Harbor Act of 1836

" and modified by the Acts of 1670, 1890 and 1910. It provides for

a breakwater 1,565 feet long extending in a mortheasterly directionm
approximately 1,100 feet from shore; for dredging ¥o a depth of 9
feet at low lake level between the breakwﬁtar and the wharves; and
for reveiment of the beash in front 6f-the United Sté.tea 'resérva‘bion.
Tho.breakwa:t:er 1‘wa.s completed in 1893 end the dredging in 1913.
Revetmont of the beach has not been undertaken as the material washed
“therefrom into the harbor ocan be readily and economically remoied by
dredging. The total cost of the project to 30 June 1954 was $300,857;
about $198,000 for new work and $102,000 for maintenance.

52. A number of reports have been made by the Corps of Engineers
on Plattsburgh Harbor, the latest of 'whiéh was submitted in 1915 in
oompliance with the‘ River and .Har'bor Aect approv_ed 4 Mar.oh. 191%. Tocal
interests deaired a channel oo'nneéting the wharves in the vicinity
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Boat basin on {ake Champlain at Plattsburgh Harbor, New York.
Protecting breakwater at upper right. Subregion "C".
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.
of the mouth of ’che%Saranac River with deep water in Cumberland Bay;
extension of the existing Federal breakwater northwrd to proteot
the channel leading to the State Barge Canal Terminal; end building
up of the island a.f the mouth of the Sarsnac River with spoil from
harbor dredging. The Chief of Engineers in report to the Seoretary
of War dated 19 August 1915 soncurred in the view.§ of the Board

of Eogineers for Rivers and Harbors thet the facilities already

provided by the State and Federal Governmsnts wore adequate for

existing and immediately prospestive commerce, and further improves
ments was not advisable at that time. |

53. Terminal facilitiess = There are two commercisl terminals

in Plattsburgh Harbore At the head of Cumberland Bay, about & mile
north of the Federal breakwater, the State 61‘ New York has oconatructed
a terminal for commerce of the Barge Canal Systeme The terminal

consiste of a solid fill pier with about 250 feet of usable berthage

- space and a basin, protected on the south aside by an earth fill

breakwatere Depths alongside the pier and in the basin average
about 15 feet a low leke {l.evel. ‘From the terminal, & dredged channel
150 feet wide and 12 feet desp extends 'bo deep water in the bay. The
terminal was construcsted in 1913 at a cost of about $160,000, Adjacent
to the terminal .a.re located three oll compunies reseliving petroleum
products by water from New York Harbof and Albany. Storage tanks |
of these companies have a total capacity of 12,500,000 gallons.

5. Three ofbher 0il companies ut:iliio a terminal with availablo

berthage space of 250 feet, loocated about 2 miles south of the
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Federal breakwater and their storage tanks hive a total capacity of
12.520,d00 gallonse. The facilities behind the Federal breskwater are
~ used solely by pleasure oraft. These consist of about 25 acres of
protected area 9_£eet deep at low lake level used as en aschorage .
for pleasure boats, and a wharf with 270 feet of berthage space.
Faoilities for repair and serviocing of boats are also available.
This is thé only pleasure boat terminal in the harbor and is losated
on property owned by the Dock and Coal Company which also owns near=
by wharvea with berthage apaoé of 1,500 feet. Howover, these
.wharves have not been mainteined in recent years-and.are not now
usables A ferry slip located at Cumberland Head, 5 milas east of
Plattsburgh; is used by a ferry operating between this poiznt and
Gordons landing, Vermont, onm the opposite shore.

5%« Commerces = The total waterborne commerce in Plattsburgh
Harbor in 1952 amounted to 185,46l tons. The tonnage during the last

decade has averaged 84,935 annually, and has been increasing almost.

steadily since 19Ll, when the minimum tonnage of 33,525 was recordeds

The commsres in former years included coal, iron ore, lumber and

general merchandise, but between 1944 and 1954 eonsisted entirely

of the receipt of petroleum products. Although thelcommerce is basged
on only one commodity, the tonnage in thé past several years has been
the largest ever recorded for Plattaburgh ﬁarbor.. The vessels
engaged in this commeroe are self-propelled tugs, and towed barges
with loaded drafts from 8 to 12 feet. In 1952, 89 round trips were

made to the harbor by these vessels, In addition 4,254 round trips
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. were made by the ferry boats that operate from Cumberland Head.

5. Pleasure boatinge « The local fleet of pleasure boats

in Plattaburgh Harbor totals 55, oonsisting of 12 oruisers, 1l saile
boat, 1 auxiliary sailboat, 6 inboards snd 35 outboards. These

range in length from 12 to Bh_feat end have drafts from 045 to 6 feots
About 800 transient oraft annually visit Plattsburgh.

57. Discussion and conolusion. = Plattsburgh is the largest
harbor on the New York portion of Lake Champlaine. Aotivity in the
hafb&r is oonfingd to receipt of petroleum products and pleasure
boatinéo Local interests have made no request for improvement of
the harbor in reoeqt years. Existing f#oiiitiaq are considersd
adequate for the needs of pregsent commerclal traffic and pleasurs
boating and no improvements ere necessary at this time. The inorease
in reoceipts of petroleum products in the harbor, primarily as &
result of the construction of the Air Foroe Bese at this locality,
ia expeoted %o be met by construotion of additional termina)
facilities. |

PORT KENT HARBOR, NEW YORK
58. Descriptions = Port Kent Harbor is located on the western
shore of Lake Champlain opposite Burliﬁgton, Vermont. {See Plaﬁe 7 e
The harbor is exposed, except for an anchorage area of one aore
behind a ferry wharf. Depths in the protected area range from l
to 6 feet while depths in the nearby areas of the lake are as

groat as 300 feets The harbor is used for ferry service to and from
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Burlington and for pleasure boating. The latest report for improves=
,menﬁ of Port Xent Harbor was made in 183Ls no Pederal projects have
been euthorized. The populetion of the villege of Port Kent is 175
and of the neighboring village of Keeseville 2,000+ The area is
p?edominantly agrioultural.‘ AﬁsableichaSm, & natural rock gorge
near the mouth of Ausable River and % miles from Porﬁ Kent, attracts
wany tﬁbusands of sightseers annually to this locality.

59 Terminal facilitiess - A oonorete and stone pier with e

ferry &lip is the only terminal in Port Kent Harbor. Alongside
the pier there are alsc 6 élips and an anchorage area, 5 feet deep
st low lake level, for aocommoda#ion'of pleasure boats. Servicing
facilities are available for small crafte

. 60. Commerce and pleasure boatinge = In 1952, ferries made

1,916 round trips transporting'173,37h passengers and 60,017
automobiles between Port Kent snd Burlington. Thess are the highest
recorded since fha start of World War iI; Ninateén pleasuré boats
are baéed in the harbor, consisting of 1 oruiser, 4 inboards and
1, outboards, with lengths frdm_lh t0 30 feet and drafts from 0.5
to 2J5.féét. -About 100 trensient craft amually visit fhe harbor.

61. Disoussion and conclusion. = .Existing navigation

facilities in Port Kent Earbqr are obnaidered adequate for present
and prospective traffic. ‘No waterborna dommerce other than thet
provided by ferry traffic is entioipated in the foresesable future.

local interests have not requessted any navigation improvements in
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recent yoars and none are considered necessaryes

ESSEX HARBOR, NEW YORK

62. Desoription.~~ Essex Harbor isrlooated on the westerly
shore'of Lake Champlain, about 60 miles north of Whitehall, New York.
(See Plate 8 }e Depths in the harbor range up to 12 feet with deep
water in the adjacent sections of lake Cherplein ranging up to LOO
feet. The harbor is exposed to storms from the east. The navigation
Activities are ferry servioe to Charlotte, Vermont, and pleasure
boetinge The village of Essex has a population of 525, which in
considerably incréased during the summer by vacationists and summer
residentse

63. Terminal facilities. = The ferry slip has & depth of 8

feet at low lake levels There is also‘a boat yard in the harbor with
2 timber piers and & bulkhead forming & basin 160 feet long and 100
feet widees The berthage space totals 500 feet ﬁith depthe alongside
vafying from 6 to 13 feet at low lake levels The boat yard provides
repeirs, serviecing, and winter storage space for 55 pleasure boats.

A S-aoré enchorage ares with an averago'depth of 10 feet isg aveil-
able in front of the boat yard.

6li. Pleasure boatings.-- Thirty pleasure boats, consisting of

12 oruisers, 5 sailboats, 7 inboards and 8 outboards ere based in
Essex Harbore These have lengths from 14 to L2 feet and drafts from

045 to Lt feets About 200 tremnsient oraft visit the harbor exnually.

65. Disoussion and oorolusions. = A ferry terminal and & boat
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yard account for the boating activity in Essex Harbors Existing
faoilities are adequate for present and prospeotive traffioce
Improvement of the harbor hes not been requested and. is not considered

neCessary.

_ WESTPORT HARBOR, NEW YQRK

66 Descrigtion. = Westport Herbor is looated at the head of
Northﬁﬁat Bay, a 2-mile long and 1.5 mile wide indertetion in the west
 shore of leke Champlain 47 miles north of Whitehall, N.Y. (See Plate 8 Je
Tbe waterfront along Westport extends fo: about 1 mile along the bay.
Depths within the bay range up to 150 feet end further offshore in
the center of thé,lake outeide the bay, depths inerease to 250 feets
The harbor is exposed to storms from the easterly quadrant. Receipt
of petroleun products and plessure boating are the mavigation
éactivitiea. The population of the villege of Westport is about 750
which is,in;reaaed during the summer by vabationists snd summer

residents,

67+ Terminal facilitiege = An oil terminal and e boat yard

are loceted in Wbétport Harbore The oil terminal consists of & rock
filled timber erid with dolphins 400 feet from shore for mooring of
oii barges and & pipe line for.transfer of petfoleum.érbduots to
atorage‘tanks on the uplend. There are 10 storage tanks with a total
‘.oapaoity of 4,500,000 gallons. The boat yerd consists of a timber
Pulkhead with available bérthégo of 100 feet and depth aloﬁgside of

1% feet at low lake level. Facilities inolude a marine railway,
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_fusl pump, repeir shop and a storage shed with a capacity of 12 boats.

The cutdoor storage capacity is 35 boatse An anchorage erea & acres
in extent and with depths from 20 td 25 feet, located adjacent to
the boat yard is utilized by local and transient pleasure boats.

68, Commerces = In 1952, 27,925 tons of petroleum products
were received at the oil terminal, tramsported by selfwpropelled
and towed teank barges in 19 round trips with drafts up to 11 feet.
The volume of commerce has remeined reletively steble since 19L6
averaging about 25,000 tons annually.

69. Plsasure boating. = Seventnyour pleasure boats, consisting

of 10 oruisers, 1 suriliary sailboat, 18 inboards and 45 outboards,
are baged in Wﬁstpobt Harbore These have lengths from 1 to Ll feet
and dréfts from Q5 to 5 feets About 500 transient oraft visit the
harbor annuallye. |

T0e Discussion snd conclusions « Commerelal traffic in Wesitport

Harbor oounsists of the receipt of peiroleum preoducts at an 0il terminale
A boat yard proiides repﬁir and servieing facilities for locel and
transient pleasure boats. Conditions in the harbor are adegquate for
present and prospective traffic and navigation improvements are not

considered necessary.

PORT HENRY HARBOR, NEW YORK
7ls Descriptions = Port Henry Harbor is located on the western
shore of Lake Champlain just north of the Narrows, and about 37 miles

north of Whitehall, New York (Ses Plates 9 and 13 ), Lake Chemplein
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is 2 miles wide in this section with depths ranging up to 30 feet.

Commercial and recreational boating interests utilize the harbor.

The pdpulation of Port Henry is 1,830. Mining of iron ore is carried

on extensivley in the adjacent area and Port Henry Harbor formerly
was an important ore shipping center.

72, & Eéderal pioject-at Port anfy‘Hhrbor was adopted by the
River.and Herbor Act of 8 August 1917 providing for dredging of‘an
Area 3,000 feet long, 500 feet wide and 12 feet deep at low lake
level in front of iron ore terminals locatéd on fhe waterfront. The
ﬁrojeet was'oompletéd in 1919 at & cost of $79.h06 including o,
contribution of $10,000 by looal interests; $1,253 was expended for
maintenaﬁoe. The saotién of the harbor conteining this improvameﬁt
is not used at the present time due to divergion of the ore shipments
from water to raile ' |

73 Terminal facilitiege = The only commercial terminal in

Port Henry Bafbor_in present use is owned by the Stete of New York -
and is use@ 5y an oil ocompany for receipt of petroleﬁm.produots.

It consists of & pior 500 feet long and 75 feet wide with depth
alengside of about 11 fbet. Nine storage tanks are located near the
pier with a total capacity of about 4,000,000 gallons. A boat yard
with facilitieé-fbr repeir, service and storage of pleasure boats is
loosted just morth of the State terminale The boat yerd has s
conorete wherf witﬁ berthage space of 150 feet and depth aiongside

of 12 feet. Two slips and an open water anohorage:EO feet deep and

| III~32

& -y,



Y9

5 acres In extent are avallable for mooring small oraft. The winter
storage oapacity is 35 boats'indQOrs'anﬁ about 100 outdcorse

The Comma}ces = Port Henry Harbor is located neaf en importent
iron ore mining ocenter. Prior to congtfuctien of the existing porje ot
about 35,000 tons of the more than 1,000,000 tons mine& in the erea
annuelly were shipped Sy‘water; the remainder wes shipped by rails.
Upon initiation of oonstruction of the project, in 5918, water ship-_
ments inoreased, until they reached over 110,000 tons in 1920. waﬁer
shipments were then discontinued for some years and have been made
only sporadically since that fime. During recent jears the commerce
has consisted entirely of petroleun products recelved from New York

Harbor and Albany in tank barges with loaded drafts up to 10 feet..

In 1952, receipts of 17,46l tons were made in 7 trips of these barges.

The average ennual commerce during the period 1956 to 1952 smownted
to about 15,000 tons, |

75 Pleasure boatinge « The convenient lcoation and the

focilitiesn available meke Port Henry Harbor a stopping plece for a
large pumber‘of pleasure boats bound nérth and south tﬁzough the
Narrows of Lake Chemplein. Approximgtely 600 of these oraft visit
the harbor annually{ Thirty-seven pleasure boats are based in the
harbprs 10 oruisers, 7 sellboats, 6 inboards and 1 outboards, with
lengths up to L5 feet and drafts up to 5 feet.

76, Discussion end conclusione = In former years Port Henry

wWag an imporéant‘shipping center for iron ore mined locallys The

only waterborne coumerce at praéent oonslsts of the receipt of about
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15,000 tons of petroleum products annuallye A boat yard provides
repair and servicing facilities for local and transient pleasure
boatse Conditions in the harbor are adequate for presenﬁ and
prospective traffic and improvements to navigation ;re not oonsidéred

NBCOBEAYYe

TICONDEROGA RIVER, NEW YCEK

77+ Descriptions = Ticonderoga River rises atbthe northern
-end éf lake George and flows in a n;rtharly direction and then.eastegly
into the Narrows of Leke Chemplain near Ticonderoga, New York, as
ghown on Plates § end Mie The river is 3 miles long and in its
upper mile.falls 220 feet. Thip fall is ubilized b& 5 small hydro=-
eleotric plants. The‘navigahle portion of the river containing a
.Federal channel extends from Lake Champlain 2¢2 miles to the Village
of Ticonderoga. Other than pleasure boating by a few local outboard
motorboats, there 1s no nevigation im the rivers The Village of
Ticonderoga hés a pdpulation of 3,500. A large papef mill and a
pencil mannfacturing plant are located in the village. Thousands of
visitors are attracted to ‘the area because of its proximity £0-Laha
'‘George end lake Champlein and ﬁy historieal land marks, the most
femous being Fort Ticonderoga, located at the mouth of the river

overlooking the Narrows of Lake Champlaine

T8 Imﬁrovemnnts”for navigation. - The“Fedarai project for
Ticonderoga River was adopted in 1881s It provides for a chennel 8

feet deep and 100 feet wide from the 8-foot contour in lake Champlain
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to a railroad bridge near the mouth; thence, B feet deep end 60 feet
wide to the Village of Ticonderoge. The length of the projeot is 2.2
ﬁiles. Dredging to project dimensions was completed in 1892 at a
cost qf $16,500. No maintenance has begn performed, and the channel
hag shoaled to & present controlling depth of about 3 feete

79« The River and Harbor Aot of 13 June 1902 authorigzed e
report on Ticonderoga River in soccordance with requests by local
interests for dredging to restore the channel to projeot dimensions.
The Chief of Engineers in report to the Secretary of War dated 1
December 1903 conourred in the views of the Board of Engineers for
Rivers and Harbors that an inorease in depth was not needed by the

cahal boats whish carried most of‘the commerce at that time and

~ that only & smell number of vessels would benefit, meking it

inedvisable for the United States to improve the river furthers

80, Terminal facilitiess = There are no commercial terminald

or pleasure boat landinge along Ticondercge Rivere The only terminal
in ‘the area is looated aﬁ Montoslm Landing, about 1 mile south of |
Ticonderoga River on Lake Champlain. Data on this terminal are given
in the séction of this report on the Narrows df.Lake.Champlain.

8l. Disoussion and conolusione w Ticonderoga River is not

used for waterborme commerce. A few small pleasure boats provide
the only navigation on the river. Loocal intersats have not requested
navigation improvements in recent years and none are consldered

NacessArys
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SWANTON HARBOR, VERMONT

82+ Desoriptions = Swanton Harbor 1s located on the easberly .
sﬁora of thé northesstern bay of Lake Chemplain, about 7 miles south
" of the Canadian border. (See Plate 6). Depths vafy from 12 feet
within 250 feet of the shore to 85 géat in the center of the baye
There are no commerscial or pleasure boat facilities in the harbor.
QOocagionsl pleasure hoating is the only navigationlactivity in the
areas Commerss haes not been reported inm the harbor since 1889,

83, Improvements for névigation. - Swdntgn Herbor hes been

improved foé navigation.by provision of a breakwater by the Federal
Govermment for protection to the harbor from storm waves from the
southwest, the direction of greatest exposure. The project wﬁa
authorized in 1673 providing for a brealwater 1,900 feet long

. extending from the shore in a horthwestarl& direotion; Oniy 309
feet of the breakwater ( submerged orib) were construsted at a cost
- of $70,500. Fﬁrther sonstruction was ﬁeld up pending determination
' as-to whether furthar.expanditure of funds was warranted by the |
deveibpment of commerce. The develobﬁsnt of commerce did not
'materialize and the work was not completed.

84, Disoussion and conclusione = Only oocasional pleasure

boating is ocarried on in Swanton Harbor. Commerce is not expected
to develop in the foresaéable future. Looal interests have not
requested navigation improvements in recent yegfs and none are

oongldered necessary.

I1I=-3%6

SD )



ST. ALBANS HARBOR, VERMONT

85 Descrigtioh- ~ Ste Albans Harbor embraces an area of
about 50 eores in the upper end of St. hlbanszaY,_g_ygfu;g}h}ndpgygﬁiqg;;]

jn the northeastern shore of leke Champlaine (See Plates 6 and 15 )e

‘ _ W
The harbor is 15 miles south of the Canadian border and jﬁ\miles

north of Burlington, Vermont. Depthe range up to 22 feet. The harbor

is exposed to storm waves from the southwest; surrownding high ground

affording proteotion from other diréctions. Recelipt of petroleum'
produoté and pleasure boating sre the only navigation activities.

The population of.St. Albang is 8;500, whioh is‘augmsnted during the
summer by vecationists. St. Albans Bay State Forest Park, containing
a plonic area, a bathing beach and a boat landing in‘:ﬁe harbor

abtracts thousands of visitors annually.

86e . Improvements for navigation. = 4 Federal projsot for

St Albans Harbor was authorized in 1910 providing for the removal

of ﬁouldera and other obstruotions in the vieinity of wharves to

a depth of 6.5 feet at low lake level. The project was completed

in 1913 at a cost of $3,125 with subsequent work amounting to $385,
A recent informal investigation was made in commection with the
desirs of local interests for further olearing of an area immediately
adjacent to a proposed wharf. Itlwaa concluded that Federal

perticipation in this improvement was not warranted.

87. Terminal facilitiese = There are 2 wharves in St. Albans
Harbor, one used for handling of'patroleum products and the other

for pleasure boatinge The petroleum wharf is a stone filled timber
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orid about 500 feet from shore with depth alongside of 15 feot

for dooking of oil barsea_uhloading petrolsum produocts at a bulk_

. storage plant. Seven storage'tanks are looated on the upland ﬁith

& total capaclity of 1,700,000 gallonse. The other wharf is s solid
£i11 conorete pier constructed by the State of Vermont for publie

use in connection with the State park development. The whar{ provides
a berthaga space of 900 feot with depth alongside of 6 feet.

88« Commerce and pleasure boatinge = 0il barge traffio

originating in Albany or the FPort 6f New York 1s the only commercial
navigation in St. Albans Harbore In 1952, 6,408 tons of petroleum

products were received in 9 trips by vessels with full loaded drafts

rangiﬁg from 8 to 10 feet. The 1952 commerce is typical of other

yoarss About 63 pleasurs craft are based in or near the harbor con=

sisting of 5 oruisers, 13 inboards and 45 outboards with lengths

‘from 12 to 26 feet and drafts fram.0¢5 to 2 feets

89, Disocussion and conclusions = St. Albans Harbor is used

for receipt of a minor quantity of petroleum products and for

pleasure boating aotivity; Coﬁditionﬂ_in the harbor are adequabe

for present and prospective traffic and further improvement is not

considored nessssarye

CHANNEL BETWEEN NORTH AND SQUTH HERO ISiANDS VERMONT
9 - Der ‘igtion. - North and South Hero Islands, the 1atter
known as Grand Isle, lie in the esnter of the northern seotion

of Lake Champlain, and together with Alburg Tongue divide this
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seotion of the lake into two bays about 35 miles longe. (See Pletes

6 and 16.) The bédy of wuter, ebout 4} square miles in extent,

between the islends, known as "The Gut", is surrounded by lend on

all sides except. for narrow openings into the two bays. . The openings
have been deepened by the Federal Government to form navigeble ohannela
and are used by pleasure.boats and barges navigating between the bays.
A railroad bridge orosses the western end of "The Gut" and a highway
bridge the eastern end. Both are dfawbridges and have & least horizontal
olearance of 80 feet and 3.9 feet vertical clearsnce above mean high
laks level in oloaéd positionss The population of North aﬁd South
Horo Islands israbout 1,700« Meny vaoationists freguent the summer
canps and hotels which are located on both islandse

91, Improvements for navigations = The Federal project for

the ohannel between North and South Hero Islands was authorized in 1868
and provides for a chamnel 10 feet deep and 150 feet wide at both

ent}anees. The project was completed in 1908 at & oost of $10,000; Yo

~ maintenance has been necessery to dats.

92. Commeroe ahd‘gleasure bhoating. ~ Bargéé earrying petrolewn

produots from Albany or the Port of New York and destined for St. Albans
Harbor constitute the only commereial navigation through the chanmel
between North and South Hero Islandse About 10 tripe are mede smnually
by these bargese 'Thirt& pleasure boats are based in the a;ea'betwaen
the 1slénds. These consist of 3 orﬁisers. 2 inboards and 25 outboards,
with lengths up to 28 feet and draffa t0 2 Poste Trensient oraft

111-39



_bound 'to and from the northeast bay of lake chamﬁlain also utilize
the ohannel.

93, Discussion end conolusione =~ Only a minor emount of traffio

of tank barges and pleasure boats navigate the channel vetwosn North ‘
and South Hero Islandse Conditions in the channel are adequate for

present and prospeotive traffice

‘ GORDONS LANDING, VERMONT

9L, Desoriptions = The harbor at Gordons Landing is a small
indentation in the westerly shore of South Herc Island oppoaite
Plattsburgh, New Yorks (See Plate 7 )e Depths in the harbor range
up to 15 feet at low lake levele A Federal breakwater affords
pro‘heotion from atom wavese Actlvitiqs in the harbor consist of
ferry sorvice to and from Gtmberland Hoad lnea_r Plattsburgh and -
ocoasional pleasure| boatinge ‘A.bout 4,000 trips carvying 180,000
passengers and 58,000 automobiles are made by the ferfiea annua;].;l.y. :

95. Improvemsnts for navigatione = The existing Federal

broslwater, 800 feet long extending from the shore to the 16-foob
contour in Lake Gha.mpla:ln.._ was_aui_:horiz.ed in 13887 and oompleﬁe_d in
1891 a'b‘a cost of $34,750. No maintenance has been performed to
dabe. |

%o iscusaion end conclusions = Ferry service and oocasional

pleasu*f boa‘cing are the only aotivities st Gordons Landings Protootion
f:f_:;u storma is afforded by a Federal breakwater. Looal interests have
‘ﬁot requested’ additional navigation improvements and none are considered -

neoessarye
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CHANNEL IN THE VICINITY OF MILTON AND SOUTH HERO, VERMONT

97. Desoriptions = This ohamnel is located about 12 miles
north of Burlington, Vermont, between the east shore of lake Champlain,
near the Village of Milton, Vermont, and the southeast cormer of
South Hero Island (See Plate 7 )e The chammel crosses a sand bar
which extends from shore to shore at the southern end of a long narrow
bay which is bounded on the east and north by the mainland and on the
west by North and South Hero Ialande.. The Lamnille River, draining
an area of 716 square miles in Vermont, empties about one mile south
of the sand bar. A ocauseway known a8 Sand Bar Bridge has been
constructed on £ill over the sand bar and forms a section of U. S.
Route 2+ A masonry oculvert has been provided at the ocenter of the
ocauseway to permit navigations The oculvert has & wvertiocal clearance
of 1046 feet at high lake level and a horizontal olearance of 33.3
foot at this levels At low lake lovel, the horlizontal olearance is
narrowed to about 10 feet by the abutment foundations and riprape
The controlling depth in the chamnel is #F foot at low lake level.

98. Send Bar Bridge is situated adjacent to the most highly
doveloped area in Lske Champlaine Within 15 miles eouth and west of
the bridge are located Burlingtom, the largest city on Lake Champlain,
Mallette Bay, the 1ea&ing pleasure boat area and Plattsburgh, the
largest citylin the New York portion of the lakse (Mbrg detailed
deta on these localities are presented elsewhere in this aeotioﬁ)g
The aree is a noted vacation resort and has a permenent population

of about 100,000, whick is inoreased during the summer by thousands
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of vacationists attracted by the excelleut feoréatiogdl faoilities.
The area north of Sand Bar Bridge, adjacent to thelnorﬁheaat bay

is loss developed. It has a total population o£_15,000. the largest
center being St. Albans with a population of 8,500.

' 99. Terminal facilities. = There are two pleasure boat landings

near the channsl at Sand Bar Bridgo.‘ These are léoaﬁed in the north~
east bay on South Hero Island et the western end of Sand Bar Bridge.
They provide servio;ng of boats, 1nciuding minor repairs, and have
winter atorage Qaéaoity for about 75 boats. A-protopted anchorage,
5 acres in extent ﬁnd 5.to 10 feet deap, is available adjéoent to
the landings. In Malletts Bay, Burlington Harbor and Plattsburgh
Harbor, within 15 miles south anﬁ wost of the ohaﬁnel, are located
6 boat yards and boat clubs. These provide servicing=aﬂd repair
facilities and have winter séorage space for 350 pleasure boats.
About 15 aores of protested aunchorage area with depths up to 50 foet
are available adjacent to the landings at these localities.

100. Pleasure boatinge « The pleasure boats based at the two

. !
landings in the northeast bay total L6, consisting of 1 oruiser, 5

inboards end L0 outboards with lengtha ranging from 12 to 21; feot
snd drafts from %'to 2 feets. About L0 additional pleasure boats, .
wmostly oﬁtboards, af§ based along nearby shores in the northeast
bay at camps and dwellings, where a fow small landingﬁ are available
for private useff'Within 15 miles south and west of Send Bar Bridge
are based aboqﬁléoo of théA1§00 pleasure boats in Iake Chemplaine

These inoluds 100 oruisers, 25 sailboats, 20 auxiliary sailboats,
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125 inboards and 330 outboards, with lengths renging from 10 to L8
feet and drafts from % to 6 feet. |

101« Invastiggtiona for navigation improvement. = An

investigation with a view toward providing a navigable chaunel through
the sand bar was authorized by the River and Harbor Act approved 30
August 1935. It was proﬁosed to dredge a chamnel & feet ﬁeep at low
lake lovel and 75 feet wide through thé sand bar, narrowing to L5

feat through the present site of the ou1v§rt. The channel would be
3,400 feet long and would extend north and south of the oulverte.

The plan invelved replacoment of the exlsting culvert with a drawe
bridge having e horizontal olearance of L5 feet. The State of Vermont

indicated its Willinéness to alter the culvert so that a horizontal

. olearance of 20 feet at low lake level would be aveilable with no

change in vertical clearance. The Chief of Engineers in report to
the 8Seoretary of War dated 1 March 1937 stated that the slight
modification proposed by the State would not proyide adequate clearance

for the traffic expected to use the improvement and that the probable

beneflits to small boat navigation werse incommensurate with the high

cost of dredging the ohaunel and altering the bridges The project
was therefore not recommendede In accordance with a request by local
interests a review of the above report to determine whether any
modification of the recommendetions contained thereﬁlis advisable at
this time was authorized by resolution sdopted 12 September 1951 by

the Senate Cormmittee on Public Workse.
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102, Twprovement desired.'- At 8 publio hearing held in

Montpelisr, Vermont, on 19.Mhreh 1952 befors members of the New
England~-New York Inter-Agency Committes, locali interests again
requested dredging of the chamnel through the sand bar. It was
maintained that provision of a paasageway for plsesure boats would
eliminate the necessity for navigating the cirouitous route around
South Hero Island in order to reach the northeaat bay from the
south, and would stimulate the development of the area. It was

also atated that the proposed channel would facilitate patrol end
resoue operations in the\northeast bay.for a U, S.;Air Fbrpe orash
boat and a Coast Guard rescue boat based in ﬁurlington Harbor. Since
the public hearing, the crash boat has been replaced by a helicopter
by the Air Force. ' '

103, Conditions in the northeast bays = The northeast bay of

Lake Champlain is an ideal place for hunting, fishing and pleasure
boating. The bay is ebout 35 miles long and 1 to 6 miles wide and
has depths ranging up to 160 feet. Numerous wellusheltafed coves are
avallable forkanohofagé of pleasure boats. Because of its narrow
width, the Say is less subjeot'to stonm‘waies‘than wider seotion of
the lake. Three routes are available for access to the northeast

bay from the main body of the lake. The northermmost route is through
the channel betweeﬁ Alburg Tongue end North Hero Island. This channel
has a controlling depth of 12 feet at low lake level and is orossed

by a swing railroad bridga'and & fixed highway bridge. Minimm

clegrances through the bridges are 77 feet horizontally end 13.7 feet
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vertioally above high lake levels The middle route is through the
channel betwsen North Hero and South Hero Islands, known as "The Gut".
The controlling depth in "The Gut" is 8 feet at low lake level for

& width of 75 feet. Minimum olearances through the twe bridgzes that

' oross this route, both with movable gpans, are 80 feet horizontally

and 3.9 feet wvertiocally above high lake level in the closed position,
The southern route is through the ohannel between South Hero Island
end the Vermont mainland and includes Sand Bar chammel. This route

is orossed by the oulvert spanning Sand Bar channel and & awing
bridge comnecting Colohester Point and Allen Point (See Plate 7)._
The sontrolling depth in Sand Bar channel and olearances through

the culvert are given in paragraph 97 The horizontal oleargnee
through'the réilroad bridge is 80 feet and the vertiocal clearance 2.7
foet above high lake level in the olosed positions The oontrqlling
dépth in the chemnel through the bridge is 7'féet at low lake levele.

10L. Navigation difficultiss. = Passage through Sand Bar

channel is diffiocult for the emaller type of boats end barred entirsly
for the larger boats. 'quing periods of low lake level, which mormally
start at the beginning of August #nd last through the remainder of

the summer and tvhrough the fall, the shallow depth over the sand bar
permits rowboats only to navigate through the channel, and these have

to 'be dragged moross during times when the lake level is extremely

‘lowe. During periods of high lake levels, the low vertical clearance

of the oculvert bars navization for boats with cabins, masts or
sntennas, permitting small motor boates only to pass throughe
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Restriotive conditions at this location have existed for WANY Yyears
and have not materially changed since 1937, when the investigation
referred to in paragraph 101 was medes |

105« Plan of improvements =~ It is considered that the most .

suitable plén of improvement for eliminetion of the mavigatien
difficulties at Sand Bar chawnel is that proposed in the 1937 report
(see pars 101)s The plsn consists of the dredging of o ohﬁnnel

3,400 feet long snd 6 feet deep, with a {vidth .of 75 feet, éxoep‘h
wnder the highway bridge whers the width is to be L5 feet. To provide
this width and the required greater vertical olearance, i% wonld be

necessary to replace the existing culvert with a sultable drawbridgee

106. Estimates of costss - A hydrographic survey of the chamnel
at Send Bar Bridge was made in 1936 in connection with the survey
report then under preparabicn. A reconneissence of the ares made in
195l indiceted that no chenges of eny significence in the condition
of the chammel have oocurred since 1936, Besed on this survey, it is
eg:ti;nate_d that the proposed plen of improvement would require dredging
of & total of 60,000 oubic -yard'a of material, composed entirely of
sand and silte The above guentity includes overdepth of ome foot
end side slopes of 1 on 3. The dredging would be performéd by the
hydraulio nethod with spoil disposed at nearby areas. The cost of
the dredging end eonstruction of & sultable drawbridge across the
cshannel iz estimated at $199,00b (1949 price 1evels_)f Annual 'ohé.rgea
would amountio $13,000, including cost of eperation and maintenances

A breakdown of the costs is given in Table b4
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Teble 6 - Egtimates of costs

Annual chaiges

Item Initial Interest Operation
cost (a) and and Total
amortizetion maintenance
Channel dredging $ 79,000 $2,800 $1,600 $ 4,400
(bydraulic method)
Bridge construction 120,000 4,200 4 400 8,600
Totals $199,000 $7,000 $6,000 $13,000

(a) Includes contingencies, engineering and overhead.

107. Egtimates of benefitsg. -~ An adequate passage through the

bar as provided under the plan of improvement previcusly described
would result in reduction of travel distance of about 16 miles by

boats navigating to the southern part of the northeast bay from

‘points to the south through an improved Sand Bar channel instead

of the circuitous route around South Hero Island. The number of
boate which would use thié longer route unless Sand Bar channel were
improved is eatimated at 150, ineluding 120 boats presently using
this route and an additional 30 boats %o ailow for the noymal in-
crease in sport fishing and boating in the area. These are larger
typesrof sport fishing and pleasure boats, which cannot navigate

the chennel in its present condition, bub which would mske about

600 trips annually to or from the northeast bay around South Hero
Islend or through an improved channel., Savings resuliing from use of
the shorter route are compubted on the basis of the cost of operation
of these pleasure boats in navigating the additional 16 miles. The
cost of operation ;ncludae running expenses such as gas apnd oil,

and fixed costs, which are based on the rentsl received by owners
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of equivelent types of for-hire boatse The running expenses are
estimates at 20 cents per mile, or $3,20 per trip for the 16
miles, The time consumed in-traﬁeling.the additional 16 miles is
about 2 hourse. The rental of a pleasure boat of the type under
consideration is about $2.00 per hour, making the fixed cost for
the edditisnal 2 hours of travel time $L.00 per trip. Total savings
would therefore bs $7.20 per trips. The savings for the 600 trips
would be $L4,320, which is the total.annuai benelit of the ilmprovement.
108« Use of Sand Bar chaunel if improved would also be.made

by an estimated 200 additional plsasure boats of various types somse
of which, on ssccount of their small size, are able to navigate the
channel in its presanﬁ condition during_pért of the season and thus
gain entrance to the qouthern part of the northesst bay. The remasining
additional boats, which ars of lérger size, camot use the channel
. at any time. All of thess boats, either because of the hazards
involved in navigating the exposed route around South Hero Island
or because of the extra time and expense, make use of other hearby
areas in Lake Champlain suiteble for pleasure boating and spdrt
fishing. Any benefits from future use of the channel, if improved,
by these boats should not be credited to this channel, sinee it
would mafely represent & diversion from other arease.

| 109. The retio of benefits td costs is 0433, indioating that
the proposed improvement is not economiocal.

110. Discusgion and conclusione = The channel between South

Hero Island and Milton,Vermont, is the only entrance from the south
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marine railways, winter storage space for 90 boats indoors and 200
boats outdoors, and repeir and servicing facilities are also aveilable.

115 Pleasure boating. = . Thers is no commercial vessel traffic

in Malletts Baye The number of pleasure boats based in the bay are
estimated at 380, comsisting of 80 oruisers, 20 sailboats, 15 auxiliary
sailboats, 85 inboards and 180 outboards motor beats with lengths
reanging from 12 to L8 feet and drafts from 3 to 5 feets Only about

5 transient oraft visit the herbor snnually beosuse of its location
away from the main body of the lake.

116, Disocussion and conclusione = Malletis Bay is the most

active pleasuré.boat harbor in Lake Chemplain. Its development as &
populer veoation spot has been aided.by its proximity to the urban
area'of'Burlington; and its netural deep.water and sheltered location
make for ideal conditioms for pleasure boating. No nevigation improve-
ments ere comsidered necass#ry in the bay end none have been requested .

by local interests. Passage to end from the northeastern section of

the lake is obstructed by Sand Bar Bridge end culvert. (See par. 97).

BURLINGTCN HARBOR, VERMONT
. 117. Deseription. = Burlingtom Harbor is a oresent sheped
identation on the east shore of Lake Champlain L0 miles by water south
of the Canadian border. (See Pletes 7 and 17)s The harbor extends
for about three miles along the Burlington waterfromt. A Federal break-
water gffords proteotion from wind and wave aetioﬁ to the highly developed

portion ofthe waterfront sud to an aresn of about 100 acres between the .
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breakwater and the shore. Depths in the harbor remge up to 30 feete
118+ Burlington, with a population of 33.000, is the largest
oity in the Stete of Vermont emnd the largest on Lake ﬁhamplain,
Manufacturing of electrical products, kichen eqﬁipment, wood and
motal produots and mﬁpla syrup oan&iés is the prineipal industry in
the citye The harbor, situated adjacent to the business center,
gserves as & port for receipt of weterborne petroleum products which
are distrubted by rail and truck in northerﬁ Vermont snd parts of
adjacent statess Ferries carrying wvehicles and passengers operate
from the harbor to Port Kent;'N.Y.. on ‘the opposite shore of Lake
Chempleins Ae Us S. Coast Guard station end a U. §. Navy training
center are located.in the harbore The harbor is also used for
pleasure boating and fishing and it conteins & public beach develop~
ment and & parke Tracks of the Central Vermont and Rutland Railroads
run aloﬁg the entire lengih of the waterfront ooﬁ#éoting with.all

the principal commerciel wharves.

119, Improvements for navigetione = The Federal project for

Burlington Harbor provides for a breskwater 6,000 feet long located

in the center of the harbor parallel with and ebout 1000 feet from

shore, to be in two sections, the northerly 500 feet separated from
the southerly 5,500 feet by a gap 200 feet wide for the purpose of
safety in entering the harbor during storms. The existing strﬁoturo
wes completed in 1890 and is composed of stone f£illed timber oribs

capped with stone and conorete to lengths of 36l and 3793 feet, these
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Breakwater on Lake Champlain at Burlington Harbor, Vermont.
Subregion "C".
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lengths having been considered uufﬁciegt at that time. The cost of
the project to 30 June 1954 was é’égg‘i-;f $706,41y for new work and
$281,72l for maintenance. A recent inspection of the breakwater
disclosed the need for extensive repairs. Capstones have been
displaced and core stone washed out and a seoblon has tilted to ome
aide and is in denger of oollapsing. Plans have been made to repair
the brealwater. |

120¢ Three reports on improvements for Burlington Harbor

have been made by the Corps of Engineers subsequent to completion

" of the braa.kwater. The first rep'ort', to determine the need for

repair of the breakwater /'and an estimate fof the cost therefor, was -
submitted on 23 Jamuary 1901. Th_e Chief of Enginsers recommended

repair of the breeskwater at an estimated cost of $57,750. These

b
-repairs were subsequently madee The next report was sg‘mitted on

9 January 1908 and considered further improvemsnt for nevigation in
Burlington Harbore It was conoluded that improvements other than .
the breakwaber Wwere not necessary at that time. The latest

report on Burlington Harbor was suthorized by Congress on 2 Augﬁat
1933, Local interests desired the construction of & smell-boat
basin in the harbore. The Chief of Engineers in report to the House
Comittee on Rivers and Harbors dated 23 February 19h42, stated that
the ani_:icipated benefits from the proposed improvement would be
almost entirely local and the generé.l benefits would be insufficient

to warrent participation by the Unifed States, and the proposed
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project was not reccmmended.

121, Terminal facilitiess = Terminal facilities in Burlingtom

Harbor are provided by oll companies, ferry and pleasure boat intéreéts _
" and Federal and municipsl agencies. There are 8 oil terminals in
.the harbor with fasoilities for receipt, storege &nd distribution
of petroleum products. Most of the terminals have steel sheet pile
rubble filled oribs and dolphins located up to 250 feet from shoré
in depths renging from 12 to 15 feet at low lake levels FPipe lines
oonheot the eribe to oll storage tauks on the upland. The storage
tanks in Burlington have an eggregate capadi'by of 60:000.000 gallons
of petroleum products. |
122+ The ferry terminal in’ the‘harbc;r'has 2 ferry slips and e
basin surrounded 'by'a timber bulkhead. Thérek is usable berthage
space of 1,650 feet with depthﬁ alongside of about 15 feet at low
leke leveles The ferry slipﬁ ‘are utilized by 3 ferries oqri'ying
passengers and vehloles between Burlington and Port Kente Two other .
ferry boats operated by the same oconcern between Platteburgh and
Gordons Lending and one between Essex and Charlotte use Burlington
as a home port i‘or repairs and winter layup. The basin 18 utilized
by locel and transient pleasure boatse The ferry company mainteins
faoilities fér répe.ir. _{}Swicing and winter storage of pléasure hoats.
“Additional plegsure ‘r*at facilities aré provided by a boat oluwd
located i/n_,-:hé irl"Lﬁam part of the harbor with membere owning about
5% o_turﬂbs.rdz. Landing space at the olub is é.vaila,ble-at & wharf 400

’/:éét long with depth alongside of about 1 foot at low lake level.

III~54



4O

Two submerged rubble breakwaters afford protection from storm waves
to pleasure boats moored at the wharfe

123, The City of Burlington owns 3 wharves in the harbor with
a %total berthage space of 1000 feet and depth alongside varying from
6 to 1l feet at low lake levels These wharves are located behind
the breslkwater and are used for tying' up barges, tugs and plsasure
boats; particularly during storm periodss The oity plans to expand

its pleasure boat facilitiss during 1954 by placing steel pontoons

-8t one of the clty wharves to form a boat basin and installing

servicing facilities at a total cost of $20,000s. The Ue Se Coast
Guard end the Us S. Naval Reserve Training Center utilize 2 wharves
located near the center of the harbore. Thege wharves have a com-
bined berthage of 500 feet and depths qlongsidé varying from 5 to
8 feot at low lake lével.

124, A nuuber of private and publicly owned facilities which

are not utilized in oconneotion with navigation activities are also

situated along the Burlington waterfront. These faoilities are

afforded protection from stofm'waves by the Federal breakwabver; the
only facilities iocated'outside the protected area of the harbor
being 5 of the 8 oil terminals and the boat olubs |

125, Commeroes = Commeros in Burlington Harbor formerly
congisted of receipts of_grgin. lumber and cosle In recent years

the ocommerce has consisted of petroleum products shipped byfbarge

from New York Harbor and Albany to bulk storage terminals located along

the waterfront in Burlington. These products are transshipped by
rail and truck to points throughout northern Vermont and parts of

adjaoent states and consumad locally. In 1952, the latest year for
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which data are available, 519,200 tons.of petroleun pr§duots were

" received im barges which made 223 round téips.  0§§#5¥09 in the
harbor has increased elmost steadily since 1933, except dﬁrigg:the
years of World War II, when restriotions on shipment and consumption
of petroloum products were in force. This oommeroe is expeoted to
continue fo inerease in the future; ‘In addifion to the above,
ferries transported 173,374 pessengers aﬁd 60,017:;ufoﬁobiles in
1,900 round trips between Burlingtbn and Poft.Kent Hafbof, Neﬁ Yﬁrk.
dﬁring 1952+ TFerry traffic has been iﬁoreaéing‘aﬁ a steady rate
Binoa'initiation‘of complete reports in l9h3, when only 759,000
passengers and 37,000 vehioles wafe carriedes | |

125, Ploasure boatinge - There are 13 pleasure boats,

oonsisting of 6 eruisers, 20 inboards and 105 outboards, based in
Burlington Harbor with lengths ranging from 10 to 30 féet and drafts
from & to L feete About 500 transient oraft from the Atlﬁntic saa~
board, Hudsoﬁ River, the Great Lakes, Canada andﬁoﬁhér hérbors on
Lake @hamplain visit the hurbor amnuallys. | |

127« Discussion and conclusion.'- Burlington Hhrbor is the

most importent commercial herbor on Lake Champlgin aﬁd is extensively
used for commercial traffic and pleasure ﬁoating. A Pedoral break-
water completed in 1890 affords protection from storms 56 the central
portion of the harbor. A report in 1959; in conheotion with d&airaa

of locel interests for Federal construotion of a basin fof small

boats, was unfavorahles The existing breakwater ié éﬁnside;qd‘adeéuata

for present and prospsotive commercial traffic aud pleasure boating
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and further improvements in the harbor by the Federal Government do
not appear to be warranteds However, the present deteriorated
condition of the breakwater make it necessary that it be repaired
in order that it continue to provide the necessary protection from
storm wave aotion to the harbor. Local interests are presan?ly ex~
pending the terminal facllitles in the harbor to meet the needsa of

the lmoreasing commerce and pleasure boatinge

SHELBURNE BAY, VERMONT

128« Deasoription« = Shelburne Bay is loocatud on the east
shore of] Lake Champlein ebout 2 miles south of Burlington, Vermonb.
(See Plate 8)s It is gemerally rectangular in shape having a
maximum length north and south of 3 miles, & maximum width of 1 3/4
miles and an area of about 5% square mileoses The bay is landlocked
except for a 3500-foot wide emtrence from the maln body of Lake
Champlein on the north aides Depths in Shelburne Bay vary from 12
feet within 200‘féet of shore to over 100 feet just inside the
entrance. Tha.averhge dapth is'over 50 feete The prinoipal naviga£iqn
activities in the bay aré pleasure boating end the receipt of petroleum’
produote at & newly construoted oil bulk plant. '

129 Terminal facilities. ~ There are two wharves in Shelburne

Bay; one is used by an oil company the cther by & boat yarde The oil
comapny wharf consists of two sheet steel pile rubble filled concrete
oapped oribs with depths alongside of 2u feei for docking of tank

barges and pumping of petroleum producsts to storage tanks loocated’
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on the uplands The storage tanks have a total capacity of 1,680,000
gallonse The boat yard is situated on the westerly shore of the bey
| aﬁd has a pler with 170 feet of berthage space, in addition tp‘6
slips. Depths alongside range from Ui to 18 feet at low lake level.
Faoilities at the boat yard include three marine railways, fuel
| pumps, repair and comstruction shops and winter storage for 12 boata
indoors and 50 outdoors. |
| 130. Commorcee « Commercial traffio in Shelburne Bay coummenced
in the summer of 1953 when a national patroieum concern established

8 bulk‘plant and is receiving gesoline by barge for distribution by
trucke It is expected that the receipts during the next several |
: jears will average about 5,500 tons annually and will probably increase
in the future when expansion of the storage facilities now being
planned are accomplished.

131, Pleasure boatinge = Forty-two pleasure boats are based

in Shelburne Bay consisting of 1l orulsers, L, sailboats, 11 suxiliary
sailboats, 5 inboards and‘13 outhoards ﬁith lengths from 14 %o i) feet
and drafts from % to 8 feet. About 50 transient oraft visit the bay
éﬁnually. '

132+ Discussion and conclusions « Barges delivering gesoline

| to & bulk storage plant and pleasure boats based in a 100&1 boat yard
aooouﬁt for most of navigation aotivity in Shelburme Bay. The bay

is nathrally'dﬂep and is sheltered from storm wavese. looal interests
have not requested navigatlon improvements and npne‘arafbéhéidérbh ]
NO0eSFArYe
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OTTIER CREEK, VERMONT

133+ Descriptions = Otter Creek empties into Leke Chemplain
on the east shore 18 miles south of Burlington. (See Flate 8). ‘The
navigable portion extends from the mouth to the falls in Vergennes,
a diatanaé of 8 milese In former ysars Vergennes was a busy harbgr
where shipbuilding was carried on and it was a port of-:iéifor
stoamboats plying between lLaeke Champlain end ports in Canadas There
is no cormercial navigation on Otter Creek at present and there are
no usable berminals. Only 5 pleasure boats are based in the waters
Way, two crﬁisers and three inboards, and translient boats vigit the
waterway only occasionally. The population of Vergennes,_the only

populated center in the immediate loocality, is 1750.

134, Improvements for navigations - The oreek has been im@rovad‘
for navigation by th$ Foderal Governmente. The project authorized by
the River and Harbor Aot of 10 Jume 1872 and modified in 1882 and
1884, provides for & channel 8 feot deep at low lake level and 100
feet wide from Leke Chemplain o the foot of the falls &t Vargennes,
and for a 5a§in at Vergenhes of the seame depthe No work of improveﬁant
has been done since 1900 when the dredging was substaptially oompleted,
with the exception of the removal of two small roock arsas. Althoggh
the chamnel haé 8ilteqd so thét now the ocontrolling depth is about
5 feet, it is adequate for existing navigation and no further
imﬁrovement is anticipated. The coat of the projeot was $60,254, and

$7,619 have been expended for maintenance, prineipally for clearing
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of snage and debris.

135. Investigation fpr navigation improvements. = An investigation

with & view to modifying the existing project by straightening the chaunel
‘and providing a larger turning basin at the olty doeck in Vergennes as
requested by local interesta was authorized by the River and Harbor Aot
of 30 August 1935. ‘The Chief of Engineers in report dated 26 March

1936 oon&urred in the views of the Board of Engineers for Rivers and
Ha?bors that the eniargemsnt of ?ho chennel would be of negligible

“value to commercial and pleasure boat navigaiion and further improve~

ment was not recommended.

1%6. Discussion and conclusione = Otter Creek, formerly used
for waterborne commerce, is at piresent used only by a fow pleasure

boatse Conditions in the channel are adoquate for this aotivity.

BASIN HARBOR, VERMONT

137« Basin Harbor isla small indentation in the east shore of
Lake Champlain about 20 ﬁilea soutn of Burlington, Vermonte (see Plate
8)e The harbor has an area of about 2 acresrwith depths ranging to
20 feet at low lake levels There are two wharves in the harbor with
total berthage space of 200 feet and depths alongside vaiying from 5
to 15 feet at low leke level. These ars used for mooring of pleasure
boats principally of transient and summer visitors af the hotel and
‘cottages overlooking the harbor, which is 5 miles west of the Village
of Vergennes. Servieing faoiiities for the pleasurs boats and.ﬁarinn_
.lupplies are available at the wharves. Twonty-four pleasure boats

are based in the harbor, including 7 oruisers, 2 sailboats, 3 inboards,
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and 12 outboards, and about 200 transient oraft visit the harbor
annually for short periods. No request for improvement in the

harbor has been made end none is considered necessary.

NARROWS OF LAKE CHAMPLAIN, NEW YORK AND VERMONT

138+ Desoriptione ~ This waterway, 37 miles long, comprises
the southern end of Lake Champlain extending from Whitehall to Crown
Point, New Yorke {See Plates 9 and 18)« Widths in the Narrows
range from 200 feet near Whitehall to 3,500 feet near Crown Point.
Depths range up to 30 feet, 'Eha .controlling dspth in the navigation
channel being 12 feet at low lake levele The waterway is atilized
by the extensive commeroial and pleasure boat traffie to and from
the main body of lake Champlain.

139, Improvements for navization. = The lower 13.5 miles of

the Narrows has been improved for mavigation by the United States.
This improvement connects the Champlain Canal, & part of the New York
State Barge Canal System, with deep water in the northern part of
the Narrows of ILake Champ.lain. The natural ohannel through the reach
under improvement was narrow and tortuous with a controlling depth
of 945 feete The first work of lmprovement aonaiatad of the dredging
of a chagnel in Whitehall Barbor in 1836. 4 projeot for deepening
the entire lower section of the Narrows to 12 feet for a width of
100 to 200 feet and installation of timber fender booms to prevent
collision of boats with the rocky shores at two pointa was adopted

in 1886, The existing project, adopted in 1917 provided for a
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channel 12 faet degp and 200 faot wide wiﬁh féﬁdef.hooms'ht three
addibioral poiatg. The ?rojeot nas not been oompléted to authorized
dimensiouse The work remaining 'bo. be done cons.‘is‘hs' of widening the
channel throughout 1ts length te the projaot width of 200 feet and
the construction of fender booms at three points. Expenditures
prior to adoption of the existing project in 1917 totaled $134,000.
Expenditures of the existing projeots to 30 June 1954 amounted to
$854,686, $566,811 for new work and $287,875 for maintenances

0. Terminal facilitiese = Two oil terminal end s pleasure

boat basin are located along the Narrows of Lake Champlaine The oil
torminals are located at Whitehall an& at Montcalm Landing, New York,
and consist of conorete oribs and dolphins with depths alongside of
12 feet at low lakelleval, and connected by pipe lines to storage
tanks on shore. There are 8 storage tanks at Whitehall with total
capacity of 2,000,000 gallons, and 7 gtorage tanks et NMontoalm
Landing yith capacity of 600,000 gallons. The boat basin is located
at Chipmen Point, Vermont, 18 miles north of Whitehalle It hes &
timber pler and floats with 900 feet of berthage.spéca an& depths
alongside ranging from 10 to 20 feet at low lake levels Servicing, .
repair and guest faollitiss are avallable. B
14l. Commerces = Only a small volume of commerce in Lake
Champlain terminates‘along-ths ¥arrows, at Whi£9h411 and Montealm
Lending, the remainder pessing on to porte on the lake end to Canadas
In 1952, the latest yeaf for whioh eommeroial statistios are availe

able, a total‘of 620,901 tons of commerce were reported comsisting
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of 13,909 tons received at Whitehall and 606,992 tons of through
traffic ineluding that at Montealm Landinge All of the commeroce

for Whitehall and 91 percent of the remaining commerce consisted

of petroleum products shipped trom New York Harbor and Albany and
received at various herbors on Lake Cheamplaine. Five percent of the
through traffigfgg’31,757 tons, consisted of fertilizer materials,
olays and earths shippsed north to Canaeds, and 4 peroent or 25,200
tons consisted of newsprint paper shipped from Canada tc the Ford of

New Yorke The total ocommerce reported for the waterway has generally

| been increasinge Since 1946 the inorease has been over 75 percente

The vessels oarrying this commeros are shallow-draft tankers and
barges with drafts;up to 12 feet. About 700 round trips were reported
by these vessels in 1952.

2. Pleasure boatinge = A fleet of 36 plessure bosts is

based in the Narrows of Leke Champlain, ocomsisting of 10 oruisers
and 26 outboardg, These have lengths from'12 to 47 feet and drafts
from % to L& feet. About 8OO transient oraft bound to and from Lake
Champlain navigate the waterway during the boating seaszon. Many of
theae stop for service or ovarnight atay at Ghipmana Point. where
the only marina in the Nerrows is located.

3. Disoussion end oonelusions = The Narrows of Lake Champlain

provide acosss to the principal harbors in Lake Champlain and Canada
from Chemplain Canal and Hudson River for commercial snd pleasure boat
traffiose A Poderal project provides for a chaunel through the Narrows

12 feet deep and 200 fest wide. Thé éompleted portion of the lmprovement
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is adequate for prsesent and prospective navigzetion ectivity. Further

improvement is not deemed necessary et the present time.

INDIVIDUAL SITES - BEACH EROSION

"ie  Introductione = Shore erosion problems affecting both

public and private prdperty have been reported by local interests at

6 locations along the shore of Lake Champlain. These are (1) Rouses
Point, New York, (2) Cumberiand Bay Campsite, New York, (3) Ste. Albans

' Bay State Forest Park, Vermont, (L) Sand Bar étate beest Park, Vermont,
(5) Burlington, Vermont and (6) Addison County, Vermonte A4 field
reconnaissance was mads on 15 and 16 June 1954 to determine the nature
of these problems and the measurés that have been taken and that are
desired by the affocted interests for protection of shore front
property. The locations of the froblem areas are shown on Plates &

to ¢ Details arse given lin the following paragraphs.

| 1&5. Rouses Point, New York. -. The Village of Rouses fbint
is located on the west shore of Lake Champlain about 1 mile south of
the boundary between the United Sfatap and Cenadae (See Plate 6). |
Its shore is about 2 miles long emd is largely occupied by wharves
end residences. New York State Highway 9B passes through the village
and fronts the 1§ka for a length about one-half mile.

| Whe The erﬁsion problem arsa adjqins the one~helf ﬁile
seotion of the State Highwey. Loocal interests report that the bank
on which the highway is oonstrﬁcted ha# receded over 10 feet in th§

past 25 years as a result of wave action. Inspection of the area
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Shore erosion on Lake Champlain at Rouses Point, New
York, causing recession of the bank. Subregion "C".
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rovealed that sections of the highway are about 5 feet from the gzp‘
of the eroded bank. The strip of land lakeward of the road is ali
privately owned and soms property owners have dumped riprap to
protect the shoree In places where adequate protection is provided
erosion has besn srresteds It was reported that the State of New
York is considering placing riprap at looations where the highway

is being threatened. Looal interests indicated a desire for Federsl
or State assistance in the construction of stone revetment to proteot
the bank along the entire problem ares.

U7 The principal cause of erosion is wave action generated
by storms from the northeasterly end southeasterly quadrante. Proteotion
from southesst storms is generaily afforded by the Federal breskwater
off Stony Polmt (8ee pearagraph LO) excep:during periods of extreme
high i&k@ level when it is overtopped. B8everest damage oocurs in the
spring of the year when the depth of water immediately sdjacent to
the problem area is normally sbout 7 feete Due to the absence of a
protective beach, the waves break directly against the bank whioh is
composed of sandy olay snd smsll stones. The problsm oonsist in the
stabilization of the bank A ‘solution appears to be the construotion
of an adequate revetment,possibly supplemented by creation of =
protective beach in front of the struocture.

8. In February 1947, the Village of Rouses Point requested
Federal assistance in developing erosion control measures. The

Distriot Engineer, New York District advised the villege of the
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the procedures that mey be followed to initisic a cooperative erosion
study which might lead to Federal assistance under existing law.
No action has been teken by the village to initiste a study.

149, Cumberlend Bay Cempsite, New Yorke -~ The Cumberlend

Bay Caupsite, & public recreation aree operated by the Conservation
Department of the Stete of New York, is located on Cumberlend Bay in
the vicinity of Plettsburgh, New York. (See Plate 7). It is populer
for picnicing and camping and has an attendance of sbout 225,000

per sesson, mostly Canadiens. There is e great demand for recreational
facilities in this mree and it is reported that large numbers of
visitors are turned away during peak periods.

150. The site occupies a frontage of spproximately 1,500 feet
facing deep water in Leke Chemplain to the southeast. The fetch
in this direction is about 8 miles and depths at low lake level range
from over 200 feet in the center of the lake to about 6 feet neser
shore where a narrow beach adjoins the campsite. During high leke
level in the spring of the year most of the beach is submerged
exposing a bank composed of fine sand to direot wave attaoke.

151« 1In order to protect the shore the State of New York hes
construoted a timber bulkhead over 1,000 feet longe The structure
has been effeotive in reducing erosion. Howsver, considerable
material from bshind the bulkhead hes eroded through the oconstruotion
Joints, due to the wash from bresking waves. The provision of en
impervious struoture would be required to remady this condition.

152+ Another problem reported at this location deals with
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Shore protection works on Lake Champlain at Cumberland
Bay Campsite, New York. Subregion "C".



the loss of beach due to wind erosiome large quentities of fine ssnd
are blcwn sshors covering roadways end campsites. Clearing of the

aree is performed periodically snd the sand is dumped back on the
beach. As a remédiel meesure send fences have been instelled. However,
they are often destroyed by ice and wave aotion and require rebuilding
frequentlye.

153. Other shore erosiocn problems exisi on private property in
the immediete area. Several conorete walls have been oonstructed by
property owners to retard erosione

154« A reconnaissance was made of the near by shore at the
United Stete militery reservation in Plattsburgh. Ingpection
disclosed thet most of the shore is fronted by & narrow beach of
smali stones and boulders snd that several ledge rook outcrops affacd
protection sgainst erosion. A portion of the steep bank sdjacent
to the railroed has boen adequately riprappeds No erosion problems
were found in the area.

155, Ste Albens Bey Stete Forest Park, Vermonte = 8te Albons

Bay State Forest Park, s public reorsation area operated by the
Vermont Forest Service, is loocated at the upper emd of S¢. Albans
Bay which is an indentation on the east shore of lake Champlain
about 15 miles south of the boundary between the United States and
Censnda. (See Plate 6). Facilities in the park include a bath houss,
bathing beach and pienic aree. The frontege contains soms 2,000

feet facing the leke to the southweste.
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156. A substantiel stone revetment constructed by the Civilian
Conservation Co%ps protects the park shors for practicall& its entirs
lengthe The adjoining beach located at the westerly end is between .
25 and 50 feet wide at low lake levels It is reported that much of
the sasterly portion of the beach has eroded snd that there has besn
some acoretion to the weste At high lake level the entire beach is
submerged and waves gemerated by southwest storms break direotly
against the revetmente This causes the shore material behind the
revetment to wash through the voids in the structure eroding the
upland. The eroded areas have recently been filled with crushed
stone.

157« Sand Bar State quaét Park, Vermonte = Sand Bar State

Forest Park, »a pubiic recreation aree operated by the Vermomt Forest
Service, is located on the eest shore of lLake Champlsim about 15
miles north of Burlirgtone (See Plate 7). Park facilities inolude
e bath house, bathing beach, picnic and campiﬁg areas. The frontege
along the lake has e length of sbout 2,000 feet. It is exposed to
northerly storms.

158, About 500 feét of shore front is affected by srosion.
Recession of the shore line of 3 feet in the past 2 years is reported.
A stone footwalk is in danger of being undermined if erosion continues.
The State of Vermont hes recently dumped smell stone st some locetions
to proteot the shorés It was indioated that placing of additionsl
stone was boing oonsiderede

159. Burlington, Vermonte = The City of Burlington is located
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Protection works on Lake Champlain to reduce shore erosion.
St. Albans Bay State Park, Vermont. Subregion "C".
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on the east shors of lake Champlain about 20 miléa southeast of
Plattsburgh, New Yorke (See Plate 7)e The shore, about U miles inm
length, is & half-moon shaped indentetion faoing the leke on the
west where the depths inorease to over 100 fest one mile from shore.
Numerous wharves and s municipel bathing beach occupy the leke
frontage which is largely privately ownede A Federal breakwater

(see paragraph 119) affords proteotion to the middle L,000 fest of

" the shores

160. The arees north snd south of the breakwater are exposed
to storms from the northwesterly andcéééx&@&&%éﬁéy:quadrants end
s number of works have been provided to proteot the shore against
wave aotione The Rutland Reilrcad has dumped comsidereble ripirap N
where its tracks run olose to shore. Waterfront property cwners
have constructed stone revetmente snd steel bulkheads to arrest
erosion. TWhere worke have beson comstruoted, they appeer to bé
effeotive in holding the shore. Looal interests report that the
bank near the south snd of the olty has receded some 200 feet in
sbout 50 years due to wave action. Soms of this land has recently
been reclaimsd by filling snd proteoted by stone revetment.

161. Addison County, Vermonte = Addison County is located

in the western part of Vermont. (See Plates 8 snd 9)e It fronte
Leke Chemplein for s distence of sbout L5 miles. Practically all
of the shore is occupied by privately cwned farm lende.

1624 At a public hearing held in Montpelier, bemgnt, on

19 March 1952, e representative of the Addison County Production
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and Marketing Administration Comwitise submittod testimony indicating
a need for proteotion from erosion for an estimated 200,000 fest

of leke shore. A desire for Federal eid in proteoting the shore

was indicated.

163. The problem arss is predominatly composed of sandy olsy
banks which are easily erodeds Erosion by wave sctiom generally
oocurs during periods of high lake level in the spring of the year
when the soil is soft and highly saturated with water. This aoction
is supplemented by the scouring effest of ice which underouts the
banks. Date obteined from the Soil Conservation Service of the
United States Depertmsnt of Agriculture reveals thet about 90,000
feot of shore length hes undergone severe erosiom. It is reported‘
that in the most se%erely eroded areas the shore line has receded
some 600 feet in s period of sbout 50 years. About 50,000 feet of
shore hes been moderately eroded and 60,000 feet has besn slightly
erodede The value of farm property in this aree is pPlaced betwsen
$25 and §75 per acre.

16lte  Protective mesasures teken egainst erosion have included
the plenting of shrubs on the banks in order to bind the soile This
hag not proved suoccessful in stopping erosion. It sppears that
- stxe revetment of the banks would provide effective proteotion. The
cost of such work would be extremesly highe

165. Under the Agricultural Conservation Progrem of the United
States Department of Agriculture provision is made to sssist land

owners and operators to attein soil conservation objectives. The
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Erosion of agricultural land bordering Lake Champlain,
Addison County, Vermont. Subregion "C".



program consists of research, education, technical assistence, cost-
sharing and such indirect alds as credite Msasurss for shore proteoticnm
by revetments are imcluded im the program whereby the Federal Government
would share in the cost of the work up te & maximum of 50 percente

Due to the extremely high ccst involved in providing stone revstmant,

jt is considersd doubtful whether this work would be undertekene

DISCUSSION AND CONCLUSION

166, Leke Cheamplein is an importent commerciel

waterway end s noted pleesure bozting area. The lake is saccessible
through improved connecting waterways with controlling depths of 12
feet from New York Harbor and the Great Lakes, and with controlling
depth of 6.5 feet from Caneda. Commercial navigation consists primarily
of the transportstion of petroleum products’ in shallow-draft tankers
and barges from New York Harbor to various harbors in the lakee.

Bur lington snd Plattsburgh are the principal commercial harbors on
the Vermont snd New York shores respsctively. Federal navigation
jmprovements consisting of access chgnnels, deepening of herbor

areas and breakwaters ha%e been provided at 12 locations on the lake.
At 6 of these looations, there has been no commercial aotivity during
recent yearse The improvements atl the remsining locations are
adequate for present and prospeotive needs. TIraffic of pstroleum
products is steadily inoreesing. A numbsr of oll compsnies sfe
presently expending their terminal faoilities in &ntiéipation of &

greater volume of business in the near future.
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167+ Pleasurs boating activity on Leke Champlain is slso
inereasinge At the present time, mbout 1500 plessurs boats are
btased in the lske and about 1000 transients visit the laks annuslliye.
Adequate natural snd Federslly-improved harbors arc svailsble for
accomaodation of these boatse Local interests hsve constructed
landings and have provided facilities for servicing, rspair end
storage of pleasure boatse The need for additional fecilities is
being met, particularly at Burlington, where the city is plenning
to construct a marina for transient crafte A proposal wss made by
local interests for deepening by the Federsl Government of the chamnel
in the vicinity of Milton and South Hero, Vermont. It was determined
that the improvement was economically infeasible.

168« Shore erosione - Erosion dameges along the shores of Lske

Champlein result from the loss of lande This ocours mainly in the
~ 8pring of the year when the water levgl is a few feet higher than
normel lake level and the material along the shore is highly saturated
with watere The higher waves which reach the shors due %t the
increased water depth, supplemented by the scouring effect of the ics,
cause erosion and undercutting of banks. The most serious erosion
problem exists in Addisom County, Vermont. The high cost of
proteoting the shore mt this location mekes the construction of
protective works not fessible,

169+ No storm wave demage to buildings or other property hes
been reported. This is attributed to the fact that most of the
shore development in exposed areass is sufficiently distent from the
leke to be outside the range of direct wave attack. At many looations

CI1I=T2
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where highways and railroads are subject to wave action, stone
protection hes been provided and proved effective in arresting
erosione

170, There are no known erosion problems irvolving Federal
propertye It sppears unlikely that loocal interssts at sny of the
erosion problem areas will make application for s cooperative
erosion study under the provisions of Seotion 2 of Public Lew

520, 71st Congress, approved 3 July 1920, as emended and ségplemsnted.
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LAKE LEVEL VARIATION
MEAN LAKE LEVEL

+283FT LLL
EXTREME HIGH LEVEL +88 FT. LL.L.
EXTREME LOW LEVEL -06 FT.LL.L.
- MEAN ANNUAL VARIATION 8.8 FT.
S

. _ o |
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EXISTING PROJECT (adopted 1885) provides for:
A breakwater extending from Stony Point north-
easterly toward Windmill Point to the 18 foot
zcggotbér in Lake Champlain, a total length of

PROGRESS TO DATE
100 % of existing project completed,

ROUSES POINT (LAKE CHAMPLAIN), N. Y.
CONDITION OF IMPROVEMENT

SCALE OF FEET
T L R . o
NEW ENGLAND - NEW YORK INTER-AGENCY GOMMITTEE
BATUM (LLL) = 83,00 FT. ABOVE M.S.L. (1928 ADJUSTMENT) JANUARY 1554
ARMY NYD NEW YORK JANUARY 1954
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UPSTREAN LINIT OF
FEDERAL PROJEGT

CORBEAY
CREEK

coopansvn‘.\' i

CONTROLLING DEPTHS
§ ft. to 1 fi. from mouth to head of project.
Soundings: to 1912

DATUM (LLL) = 93.00 FT. ABOVE M.S.L, (1920 ADJUSTMENT}

ARMY NYD NEW YORK JULY 1954

LAKE LEVEL VARIATION
MEAN LAKE LEVEL + 263 FT. LLL
EXTREME HIGH LEVEL +88 FT.LLL.
EXTREME LOW LEVEL -'0.6 FT.LLL.
MEAN ANNUAL VARIATION 5.8 FT,

EXISTING PROJECT (adopted 1889) provides for;

A channe), 5 ft. deep, 40 ft. wide, from the 5 ft.

contour in Lake Champlain to the Village of
Champlain, a distance of 5.5 miles.

PROGRESS TO DATE
100 % of existing project completed.

RGCK  PILES

1+
SUBMERGED CRIB

GREAT CHAZY RIVER, N.Y.
CONDITION OF IMPROVEMENT

SCALE OF FEKT

b PO opo
NEW ENGLAND-NEW YORK INTER-AGENGY COMMITTEE
JULY 1934
PLATE 1
CHAPTER XX1X
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LAKE LEVEL VARIATION
Q, MEAN LAKE LEVEL +2.683 FT. LLL.
EXTREME HIGH LEVEL +8.8 FT. LLL.
EXTHEME LOW LEVEL -0 FT.LLL.
MEAN ANNUAL VARIATION 5.8 FT.

GRAVELLY
POINT

Tow

BREAKWATER _
M 2 Completed to project length and in good condition.
v g
v
T
T samon 5 REVETMENT
\!‘ 9 No work has been done.
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ul
P J
) CRAB Q
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z
N :
LY .
SLUFF Y
PCINT .
v EXISTING PROJECT (adopted 1836, modified to
1910) provides for:
A breakwater about 1565 ft. long.
Dredging an area between the breakwater and
the wharves to 9 ft. depth.
Revetment of the beach in front of the United
States reservation.

PROGRESS TO DATE
100 % of existing project completed.

CONTROLLING DEPTH
9 ft, between the breakwater and wharves.
Soundings: to 1950,

PLATTSBURGH HARBOR, N.Y.
CONDITION OF IMPROVEMENT

SCALE OF FExT
8000 0 8000 10000

DATUM {L.LL) = 83,00 FT. ABOVE M.8L. (1929 ADJUSTMENT) MEW ENGLAND-NEW YORK (NYER-AGENCY COMMITTEE

SULY 1954

PLATE 12
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LAKE LEVEL VARIATION
MEAN LAKE LEVEL +2.63FT, LLL,
EXTREME HIGH LEVEL +8.8 FT. LLL.
EXTREME LOW LEVEL ~0.6 FT. LLL.
MEAN ANNUAL VARIATION 3.8 FT,

z
~
<
X
~J R
EXISTING PRCJECT {adopted 1917} provides for:
& P el R Q An area 12 ft. deep, 500 ft. wide, and extending
¥ BEAcow about 3000 ft. along the waterfront of Port
Henry.
¥
23 M. 3
1 <
T
PROGRESS TO DATE
o 997 of existing project completed.
Iy
L 4
CONTROLLING DEPTH
< 12 ft., for a width varying from 200 to 410 ft., for
the entire project length.
-.:l : o
$ Tt So o
¥ o

BULWAGGA B8AY

PORT HENRY HARBOR, N.Y.
CONDITION OF IMPROVEMENT

SCALE OF FEET
1000 -] 1000 2000

DATUM (Li.L) = 95,00 FT. ABOVE M.8L {1020 ADJUSTMENT)
NEW ENGLANO - NEW YORK INTER-AGENCY COMMITYEE

JAMUARY 1934
PLATE 13
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N LAKE LEVEL VARIATION

MEAN LAKE LEVEL +2.63FT. LLL.
EXTREME HIGH LEVEL +88 FT. LLL
EXTREME LOW LEVEL =048 FT. LLL
MEAN ANNUAL VARIATION B.8 FT.

— ) ———

CONTROLLING DEPTHS
b ft. for a width of 20 ft. + from the entrance to the
head of project.
Soundings: to 1902

EXISTING PROJECT {adopted 1891) provides for:
A channel, 8 ft. deep, 100 ft. wide from the 8 foot
contour in Lake Champlain to the R. R. Bridge;
thence, 8 ft. deep, 60 ft. wide, to the Village of
Ticonderoga.

PROGRESS TO DATE
39% of existing project completed.

ra

TICONDEROGA RIVER, N. Y.
CONDITION OF IMPROVEMENT

FORT TICONDEROGA

SCALE OF FEET

i ’\3 s U | 30
GATUM (L.LL) = 93.00 FT. ABOVE M.S.L. HEW ENGLAND-MEW YORX INTER-AGENCY COMMITTEE
(1929 ADJUSTMENT) JULY 1984
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LAKE LEVEL VARIATION

MEAN LAKE LEVEL + 263 FT. LLL.
EXTREME HIGH LEVEL +88 FT. LL.L.
EXTREME LOW LEVEL -06 FT. LLL.
MEAN ANNUAL VARIATION 8.8 FT,

EBANS BAY
y
%, LAZY LADY 1D EXISTING PROJECT (adopted 1910) provides for:
The removal of boulders and other obstructions
in the vicinity of the wharves to 65 ft. deep at
low lake level.
G
P PROGRESS TO DATE
ROCK 10 100 % of existing project completed.
<
b4
-~
<
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<
-
-
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ST. ALBANS HARBOR
(LAKE CHAMPLAIN}, VT.
CONDITION OF IMPROVEMENT
SCALE OF FEET
woo 9 ropo 3000 | 3900
DATUM {L.LL) = §3.00 FT. ABOVE M.8L. (1020 ADJUSTMENT) NEW ENGLAND - NEVY YORX INTER -AGENCY COMMITTEE
e JANUARY (954
PLATE 15
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LAKE LEVEL VARIATION
MEAN LAKE LEVEL + 2.63 FY. LLL,
EXTREME HIGH LEVEL + 8.8 FY. LL.L.
EXTREME LOW LEVEL - 0.6 FT.LLL.
MEAN ANNUAL VARIATION B8 FT.
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CONTROLLING DEPTHS
10 ft. for a width of 160 ft. in the west entrance except
for a minor shoal at a least depth of 8.5 ft.
8 ft. for a width of 75 ft. in the east entrance.
Soundings: to 1907

we®©

DATUM (LLL} = 93,00 FT. ABOVE M8 L. {1929 ADJUSTMENT)
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'S LAND

EXISTING PROJECT (adopted 1888) provides for:

A channel, 10 1. deep and 160 ft, wide at both
entrances.

PROGRESS TO DATE
100 7 of existing project completed,

CHANNEL BETWEEN NORTH AND SOUTH
HERO ISLANDS, LAKE CHAMPLAIN, VT,
CONDITION OF IMPROVEMENT

SCALE OF FEET
0, 090 4000
NEW ENGLAND  HEW YORK INTER-AGENCY COMMITTEE
JANUVARY LR

PLATE 16
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LAKE LEVEL VARIATION
MEAN LAKE LEVEL + 263 FT. LLL
EXTREME HIGH LEVEL +8.8 FT.LLL.
EXTREME LOW LEVEL -08 FT.LLL
MEAN ANNUAL VARIATION 5.8 FT.

“ 2 8ur
Lin
b ———
< L
N »
e g EXISTING PROJECT (adopted 1836, modified to
X Q 1875) provides for:
A breakwater 6000 ft. long in two sections.
\ 3
T ~
g Soundings: to 1948,
© 3
14
J
Y] 4]
X
<
~

PROGRESS ‘TO DATE
100 ¥ of existing project complated.

BREAKWATER
4157 ft. constructed with 1700 ft. of rubble mound.
Further construction unnecessary.

BURLINGTON HARBOR, VT.

CONDITION OF IMPROVEMENT

SCALE OF FEET
2000 ¢ #00 4000
DATUM (LLL} = 93.00 FT. ABOVE MS.L. (1920 ADJUSTMENT) EW ENGLAND - NEW YORK INTER -AGENCY COMMITTEE
JANUART 1934
PLATE 17
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UPETREAN LiT OF
FEDERAL PROJEGT

-

CHILSON BEND

DRESDEN

Merch  Live  With  Abow —§

EXISTING PROJECT (adopted 1917} provides for;
~ A channel, 12 ft. deep, and generally 200 ft. wide,
from Whitehall, N. Y. to Benson Landing,

The installation of fender booms at Putts Rock,
Putts Leap, Narrows near Dresden, Pulpit
Point, and Cedar Mountain, Length-abouth
135 miles.

LEGEND
NEW WORK REMAINING TO BE DOWE.

DATUM (LLL) = 93,00 FT. ABOVE M.8.L. (1828 ADJUSTMENT)
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Nawh  Line  weth  Beiow—"}
|— ¥

Y

WHITEHALL

NARROWS OF LAKE CHAMPLAIN,
N. Y. & VT.
CONDITION OF IMPROVEMENT

SCALE OF FEET
Wwo. o 10.00 3000 5000

NEW ENGLAND . NEW YORK INTER -AGENCY COMMITIEE
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SECTION IV - HISTORICAL BACKGROUND

THE GREAT NORTHERW WAR TRAIL

1. In Subregion “O% the central masgs of the Adirondacks and
the high slopes of the Green Mountéins seem never to have been used
hy prehistoric peoples excépt a8 hunting ground. But along the major
water routes, migrations passed and repassed. Traces of successive
groups of prehistorie peoples have been found along the St. Lawrence
River and on both shores of Lake Champlain. At the time of white
contact, however, most of this country ley in & sort of no-man's
land between the Algonauin tribes of eastern Canada and the Iroquois
Confederacy of New York,

2. The archeology of the country west from Lake Champlain to
the 5%, Lawrence River has heen explored and mapped under the direction
of the NWew York State Museum. The archeology of Vermont is now under-
going systematic investigation through collaboration among Middlebury
College, the Vermont Historical SOéiety, and the Wew York State Museun.
While much scientific material of value-has come to light, no pre-
historic sites are presently known in the suhregion thet are capabdle
of development as exhibits of major educational wvalue.

3. When Samuel de Champlain, founder of Ganadé, Joined a group
of Algonguin warriors ip the swmmer of 1609 in an expedition against
their hereditary enemies the Iroguois, the route they followed was

already old in war. Tor another two centurles it was to continue to
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be a highwey of batitle. Champlain's allies led him up from the-St.
iawrence River‘by the stream later called the Richelieu River, into
the magnificent lake between the mountain ranges that now bears his
name. Towaerd the south end of the lake, where it narrows to a ripbon
of watér leading on through the mountains south to the Hudson River,
they met the enemy and, with the aid of the white man's firearms,
vanguisied him.

4, It would be highly unrealistic to attribute the long enmiiy
of the Irogucis toward the French in Canade to this litvle skirmish
on Lake Chgﬁplain. Nevertheless, the incident was prophetic. During
much of the 17th century there was warfare betveen the Iroquois on
the one hand and the French and their Indian allies on the other;
Lake Ghamplain and its coanecting waters being the principal war
trail,

5. 4As thé_Dutch and later the English established_thémselves
along the Hudéoﬁ River, they supplied the Iroouois with firéérma in
exchange for beaver pelts. As colonisl rivalry intensified, the
English applsuded the use of these arms against the French. With the
.outbreak of formal warfare betwesn Englaﬁd and France 1lun 1689, this
relationship of the English with the Iroquois took on ﬁhe status of
a military alliance.

6. Until the finel surrender of French Canada to England'in

1760 war parties and armies followed the lake pathway through the
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mounteins between Albany aad.diontreal. After Canada became British
end the colonies to the south gought to establish an independent
nation and to include Caneda within its borders, the opposing teams
in the grim game of ﬁar were different but the game itself and the
field on which it was played;r¢ma#héd the game., In the American Revolution
and still later in the War of 1812 the Iake Champlein Toute was
taken by inveding armiga;:yhgfgér:ﬁééiné south or north, and fleets
foﬁght for dominstion ofnthe waters.

7. Tather Iszac Jogues, Jesult missionafy sgon to be meriyred
by'the Mchawks, made the firat recorded journey by & white man over
the length of the water route from the St., Lawrence River to the
Hudson River in 1646. The French in 1666 built the first Fort on
ILake Champlain, Fort Ste. Anne at Isle LadMotte near the northern end,
a stockade designed as-an offensive and defensive base against the
Iroguois,

£. In the lSth'cenfury,.as the international struszglé intensified,
French posts were built farther south on the lake, while RFritish
fortified positions appgared £long the southern reaches of the water-
way. The French Fdrt St.‘Freaéric_was‘erected at Crown Point in 1731,
and strengthened in 1ater;yea;n, it was supported by a colony centered
across the leke at Chimﬁey foint, fof the French meant to make the
Champlalin Valley an integial part of Canada. TFrom Crown Point war

parties ravaged the New York-New Euglend Border in Xing George's
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War 174l-1748). Brivish forts, mesnwhile, were built, ebandoned -
and rebuilt on the upper Hudson River and on Wood'Creék, reached
from it by & low portage and flowing into Lake Champlain.

9. In 1755, en ermy of British colonials. and dMohawks under
Sir William Johnson set out by the upper Hudson River and Lake George
route to take Crown Foint. A French coun.er-offensive under the
Baron Dieskau moved swiftly from Crowm Foint to the scuthern tip of
Lake Champlain, croesiﬁg over the low portage to the Hudson River to
take Johnson in the rear, In a confused and savage battle on the
shore a2t the hesd of Lake George the Freneh were driven back. Fol-
lowing it the English built Fort Willism Henry on & low bluff near
the battlefield; while the French, retiring, took up a new position
at Ticonderoga, where Lake George empties into Lake Chimplein. This
post, which they named Fort Carillon, was firset built of logs bub
was soon revuilt in stone along the classic lines of Vauben.

10. Fbr four yesrs the struggle swayed back and forth between
these two opposing positions at Ticoﬁderog& and Fort William Heury.
The regular armies with their bright barners and gay uniforms moved
to battie on the blue lake between the forest-cled hills in stately
flotillas of barges avd bstemux. In cances and through the woods, and
on the ice in winter, there were ssvage raids and counter-raids of
Frenchcoureur de bois"and Indisn against British colonial ranger.

11. In 1757 the Marcuis de Montealm, the new French commander,

swept up Lake George from Ticonderoga with a strong train of artillexy
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and battered Fort William Henry into submission. ILacking lend trans-
port, he retired tb his base without pursulng the British down the
Hudson River, after turning the log fort and its dead into & great
funeral pyre. In the next yeor the British General Abercrombie
led an army of 15,000 men down the lake to Ticonderoge to make a reash
frontsl attack, meet a bloody repulse and retire in panic. In 1759
Jeffrey Amherst, his suecessor in comnand, built Fort George not far
from the ruins of Fort William Henry and from it began a cautious
advance against the French stronghold, Formal giegze operations were
undertaken, but before the full power of Amhergtls artillery was
brought to hear, the French garrison abandoped Fort Carillon,
blowing up one of its bastlons.

12. Amherst, always methodiecal, repaired the fort, rensmmed it
Fort Ticonderogz, and pushed on against the older French post at
Crown Point ten miles to the aerth, Fort St. Frederick, almost &
medieval cagtle in form, was quickly destroyed and evacuated dy its
garrison, the French colonists at Chimney Point abandoning their homes
at the same time., Not fexr from the ruins of Fort St. Frederic, Amherst
built Fort Crown Point, & powerful bhastioned work witk supporting
outworks, cuf in pari out of'the solid rock and desigred, =s he sald,
to Mgive plenty, peace, and quiet to Jis Majesty's subjects for ages
to come®. To support the fort he ordered a road cut through the
wilderness of Vermont from the British froptier posts on the Connecti-
cut River to Chimney Point,
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13. Amherst went no farther north that year, while General
Wolfe was besleging Quebec and dying in hard-won vietory. In
1760 Amherst led an army back down the Hudson River, up the ﬁohawk,
and by Leke Ontaric and the St. Lawrence River to Montreal, A
supporting force moved by the direct route from Crown Point down
Lake Champlain and overland %o meet him, while the Eritish troops
that had taken Quebec moved up the S5t, Lawrence to complete the

concentration. At Montreal in thet year the last fliciker of French

resistance was pul out and Canada thereafter became a British Colony.

THE NEW HAMPSHIRE GRANTS

14, While France and Britain were reaching the climax of their
long struggle for domination in Norvh Anmerica, with the Champlain
Valley a chief theater of war, anéther conflict for control of much
of this region was develoring., In 174G Benning Wentworth, roysl
governor of Tew Hampshire, issued to himself and & group of friends
e grant of.a township of lsnd not onl& west of the Connecticut River
but alse west of the Green Mountsains. The town of Bennington was in
& region claimed by the colony of Hew York, whlech held to the royzl
grant of 1664 setting its eastern boundary at the Connecticut River.
But Connecticut and Massachurcetts had been able te set aéidE‘this
royal edict in the case of their own western boundaries, finally
establishedon 2 line roughly twenty miles east of the Hudson and
parallel to it. Governor Wentworth claimed the same boundery for

New Hampshire.
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15. The dispute was referred to the British government which,
in the leisurely manter of the 18th century, fziled to issue a decision
for many years. Wenbtworth, meanwhile, in spite of & gentleman'ts egree-
ment not to issue grants in the disputed region, continued to make
out land warrants to his friends and relatives and gentlemen in
varlous c¢olonies until the chqicest parts of what is now Vermont,
including the esstern shore of Lake Champlain,were qovered with them.
The fess collected for these grants formed an important perquisite
of his office, and he thoughtfully reserved 500 acres in each town-
ship for himself,

16. Vermont was, during the coloniasl wars, 2lmost wholly beyond
the frontier. Through the notches of the Green Mountains, up and
down the repid little rivers flowing into Lake Champlaln and the
Connecticut River, reiding parties from Crown Point and other French
bases moved swiftly and silently, to strike at the borders of Massachu-~
settes and New Hampshire. As French power collapsed, this terror
vanished and settlement became possible. In the 1760's settlers
from Connecticut and Massachusetts begen pushing north into Vermont
on both sides of the mountains, buying théir land from Wentworth
grantees,

17. In 1764 the roysl government in Enzlend at last -gave its
declision in favor of the eclaims of Yew York. At once all titles
west of the Connecticut River issued under the authority ot New

Rampshire were seriously threatened. liew York began issuing grantsg
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of 1bs own covering the same territory, and finally brought ejectment
suits in its court ot Albvany against some of the New England settlers.
New York land speculators. long a powérful group in the colony, were
interested in the case and the decision almost inevitably went in
their favor.

18. But while the forces of the law were being marshalled
agaihst the settlers in what was then called the New Hampshire Grants,
the settlers themselves were far from passive. Small communitieé of
the New England type wefa appearing not only in the Conneciticut Valley
but also west of the mountains from Benningtdn northwardf In addi-

| tion to small farmers hecking out homes in the forest, the new
COﬁmunities included aggressive'men from Connecticut and Massachu-
setts who had taken up the fascinating game of land speculation
themselves.

-19, It was legally possible to have a New Hanmpshire land title
confirmed by paying a fee to New York, Such fees were not prohibvi-
~ tive on a single farm..bux men who'ﬁad stretched their credit to the

limit in buying up titles to lerge tracts of land from Wentworth's
friends were threatened with ruin. It was this gwoup, including
“the Allen brothers of Connecticut, that led & movement to defy the
Iauthority of Yew York. The emerging American concept of M"squatteris
‘righte* combined with the active interest and leadership of & shrewd

and vigorous group of promoters to form a powerful alliance,
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20. Ethan Allen, who, with his brother irs, was deeply invoived

in land speculation, quickly ceme forward as the leader and voclferous

‘spokesman of the New England interests. At Albany in 1770 he attended

court and saw the decision go against him, "“The gods of the hills
are not the gods of the valleys® he told the Yorkers. This cryptie
observation tock on meaning as Allen returned to Bennington and
organized the fGreen Mountain Boys. This organization, soon known to
the torkers as the "Bennington Mob* undertook to prevent surveys

and settlement under New York grants, and finaily to eject all repre~
sentatives of that colony'ls auvthority.

21. The first open clash took place in the same year, when the
sheriff of Albany with a large posse attempted, under the recent court
deciéion, to dispossess James Breskenridge, & settler near Bemnington,
The sheriff's party was met by a show of armed force and retired in
some contusicn. For the next few yeazrs a limited sort ot wirfare
wWags contiﬁued aéainst the Yoxrkersg. Surveyors of ¥ew York grents
were beaten and their instruments were broken. Sevtlers who had
the temerity to take up land under New York titles were torced to
stand by while thelir houses were burned. There were raids by law
officers from Kew York and dromatic rescues by the Green Mountein
Boys. New York officials who tried to carry on their functions in
the New Humpshire Grante were driven off with bestings and blood~

cur&ling threats.
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22. This conflict, however, never quite reached the point of
a shooting war. A New York edict of outlawry issued against Allen
and his associates was defied with feroclous prociamations directed
pgainst the New York land speculators, dbut there was no actusal killing

in the country west of the mountains where the Green Mountain Boys

were supreme., Allen and Seth Warnexr, his chief lieutenant, were
shrewd_endugh not to lose by bloocdshed the popular sympathy they had -
in all the colonies in their role as bona fide settlers fighting %o
 protect their.homes; New York aubhorities, on the otherihand, vere
too uncertain of the attitude of their own people to call out their
coloninl militia, and the Briiish‘military command in North America
refused to send royal troops to enforce the colony's authority against
the Benningtqn'rebels.

. | .23. Meanwhile. settlement wést of the mountains steadlly movedi
established-north into the valley of Qtter Greek and along Amherstfs
road to Chimney Point. Wéll beyond the frontier the Allen brothers
&nd their associates of the Onion River Land Gompany'made preparations
ﬁo develop their extensive heldings along the Winooski River. At the
same time, their hope of unlcen with New Hampshire through a reversal
of the royal decision, or of royazl confirmation of the New Hampshire
land titles.'grew dim. A movement began, looking toward & separate
colony. The more conservative settlers east of the mountains were

now becoming anti<Yorker., Representatives from both slopes of the
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Green Mountains met at Westminster in April 1775 to prepare a peti-
tion to the crown asking for thelr separation from New York, This
petition was never submitted, Hews came of the battle of Lexingtoh
and larger issues hecame of paramount importence.

2k, The Green Mountain Boys in their operations sgminst New
York had ranged the length of ‘the western slope of the mountains,
from Bemnington to whet is now Burlington. In (ld Bennlngton the
site of the Catamount Tavern, where they often gathered, is now
marked by the bronze figure of a mountain lion, growling defiance in
the direction of the Wew York border. Neot far from Bennington the
sites of the Breakenridge Farm (the"Birthplace of Vermont") and of
Seth Warnerls home have been merked, as heve the sites of the homes
of the Allen brothers at Sunderland, and of the fort they built at
Winooski to protect their northern lend holdings.,

THE NORTEEMNFRONTIRR IN THE AMERICAN REVOLUTION

25, While the American Revolution broke out in Massachusetts

.and events around Boston held the center of the stage for the first

year of the war, the old highway of armies by lLake Champlain quickly
becéme a strategic one again. VWithin a moﬁth after the battle of
Lexington a new theater of operations had beén opened in the
Champlain Valley..

26, Ticonderoga, with a large equipment of heavy ordnance,

was known to have only & small British garrison. Eenedict Arnold
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an ambitious officer in a Connecticut regiment that had joined in
the siege of Boston, persusded the Massachusetts provision@l govern-
ment to let him raise recruits and attempt the capture of Ticonderoga.
Hurrying ahead to make preparations, Arnold found'that.Ethan.Allen
and his Green Mountain Boys, with the support of Connecticut authori-
ties, were bent on the same venture, At (astleton, where the attack
was plannéd, Arneld Joined ithem as a volunteer, bhelng unable to asser£
hig right to command.

27. Crossing Lake Champlain, at dawn of Hay 10, 1778, they sur-
prised the slegping garrison and captured the famous fortress without
the loss of a man, Two days later Seth Werner and enother detach~
ment of Green Mountain Boys took Crown Point, while other groups
captured Fort George, on Lake George, and Skenesborough (Whitehall),
a Tory settlement at the souﬁhern tip of lLake Champlein., In a few
swift strokes, the whole southern half of the.ancient war traill had
fallen into American hands, along with a powerful array of artillefy,
hadly needed around Boston.

éS. The heavy guns of Ticonderocge were not moved until winter
when they could be.transported by sled, but they arrived at Cambridge
in time to give Washington the artillery power to drive the British
out of Boston in Merch, 1776. Meanwhile, the Continental Congress
took u@ the project of an invasion of Canade and organized an army

for the purpose, with its offensive base at Ticonderoga. Mejor General
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Philip Schuyler of New York wes given command, with Brigadier General

Richard Montgomery as second. The attack by the traditional route

" was to be supplemented by & force moving up the Kennebec River,

through the Maine wilderness, and direct to Quebec, Arnold took

‘ command of this detachment,

9. Schuyier was taken 111 and Montgomery led the mein army
in the field. Eth&ﬁ Allen wes captured ﬁy the British in & premature
attack on Montreal, and disappeared from the scene for a time. St.
Johns, a fortified British post on the Richelieu River, put up &

strennous resistance but was finally captured early in November.

Montreal capitulated soon after, and Montgomery's force swept down

the St. Lawrence to join Arnold, who was already before the walis

of Quebec but too weak to attack. A furious surprise aséault on the
town on New Year's Eve was beaten off with disastrous losses.
Montgomery was killed, Arnold wounded, and the famous rifleman,
Paniel Morgan, was captured with many of his men.

30. The siege was kept up all winter, but in the spriung the
American army was driven back up the river, gave up Montreal and in
July of 1776 found itself back at ite starting point of Ticonderoga.
One of the most daring cempaigns in Amerilcan military annals had
falled.

31, British reinforcementg had meanwhile béeh resching fanada

in conslderable numbers., Sir Guy Carleton, the govérnor, aasembled
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a fleet at St. Johﬁs. abhove the rapids of the RHichelieu River, and
prepared to move up Lake Champlain, Prefabricate& ships, equipment,
“and training crews were furnished by the royal navy. Arnold, in
turn, duillt a crude sqﬁadron al Skenegborongh, manned chiefly by
soldiers, and prepared to dispute control of the lake, |

32, Betwsen Valcouf Island end the western shore, on October 11, 1776,
Arnoldts seretch fleet was defeated after seven houis of fighting,
During the night he escaped with most of his ships, but the pursuing
British fleet overtook him on October 13th. Arnold's force was
wiped out, but his gallant action had strlled British invasion for

Athat year.

33. In 1777 General Johm Burgoyne assumed the British command
in Canada and prepared for an advance %o Alvony that wag designed to
end the war. The main army went by Lake Champlain, while & supporting
attack moved up the St. Lawrence River by Lake Oswego to the Mohawk
River. The American army at Ticonderoga, now under General Arthur
st. Clair, had fortified both shores of the lake, the principal
garrison being on the Vermont side at Mount Independence, connecte&
with Fort Ticonderoga by a floafing bridge. drown Point wes not
defended. |

. Burgoyne's advance swept around Fort Ticonderoga end on
July 5th his artillery was planted on the height of Hount Defiance,

overlooking hoth the 0ld fort and Mount Independence opposite,
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St. Clair's position became untenable and his army withdrew under
cover of night,_the troops marching southeast through Vermont, the
movable stores going south by boat to Skenesborough.

35. British pursult was swift. The American army had halted
at Castleton, with its rear guard at Hubbardton under'Seth Warner,
now a Continental colonel. At dawn of July 7th the British advance
guard caught Warner's men at breakfast. In splte of surorise, they
fought & fierce delaying action, both sides losing heavily., Warner's
force was at last digpersed, but the British pursuit went no farther.

36. St. Qlair's little army made a circuit by way of Rutland,
then cutting west to reach the Hudson at Fort Edward. Burgoyne'ts
main body of troops had meanwhile moved up the lake to Skenesborough
and prepared to cross over to the Hudson River. Fort George, at
the head of Leke George, was also occupied and Burgoyne later made
the Lake George route his line of supply.

37. The American troops fell back as Burgoyne advanced. Jarly
in August, 1777, with his army moving down the Hudson River, Burgoyne
gent a strong detachment toward Eemnington, to capture the supplies
collected there and gather horses for his dismounted dragoons.
General John Stark of New Hampshire, with a force that included
Warner's Vermont regiment, met this large ralding party some miles
outside the town and destroyed it. The battle of Bennington,

August 16, 1777 wes the beginning ¢f the end of Burgoyne.
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2%, After the surrender of the British army at Saratoga in
October, 1777, the northern front became of secondary importance,
The British garrisons on Lake Champlain left behind by Burgoyne
retired to Canada, burning the buildings at Fort Ticbnderoga and
Mount Independence and partially wrecking the fortifications. British
Tory and Indian raids, however, sometimes swept down from the north,
and until thé end of the war the frontier in Vermont was pushed baeck
to 2 line of stockaded posts through Castleton and Fittsford.

49. In 1780~81 British troops briefly occupied Ticonderoga
once again, but 1%s great military significance had passed. Tarther
west, the S£. Lawrence pathway served the British in Canadaag a sup--
ply line to Port Haldim, near the ouﬁlet of Lake Ontario, and to Fort
Yiagara, Fr&m these two bases the Mohawk and Susquehanna Valleys were
raided from time to time until the close of hestilities,

VERMCNT ~ REPUBLIC AND STATE

40. The patriotic outburst that followed the battle of Lexing-
fon halted for a‘time the bitter strife between Yankee and Yorker
over the Green Mountain country. Seth Werner's commission as &
colonel was actualiy_issuad to him by New York and Ethan Allen boldly
demanded aid from Albany to help hold Ticonieroga after he had
captured it. | |

41, But action in the direction of independence was going

forward in all the colonies. A series of conventions in the New
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Hempshire Grants discussed the problems of the political future,

It wae perheps natural that independence from New York should take
precedence in their view over independence from Great Britain., A%
Dorset, on the west side, a meeting attended by & small number of
delegates from the Connecticut Valley, resolved in Septembér 1776
that the Grants should be formed into "a separate district," aﬁd'
refused to be bound by any New York law "for the time bheing®. In
Januery of the following year, another meeting at Westminster,
attended by men from the western slops, voted that the "New Hempshire
Grants be & new and separate state.....forever after to be called by
the name of New Connecticut.®

42, Lingering sentiment in much of the Connecticut Valley in
favor of Wew York was aliegated when the news of the conserﬁative
constitution adopted by that State was received in the spring.
New York's constitution afiirmed the validity of its colonisl land

grants and reserved to the State the quit rents formerly pzid to the

"King. It also restricted suffrage by property qualifications and

hed other features considered uniemocratic on the frontier,
43, At Windsor in July another convention reasserted the
independence of what was now to be known as the State of Vermont,

and framed a constitution along the democratic lines of that of

~ Pennsylvanla., Additional features prohibited slavery, established
mashood suifrage, and made & gesture in the direction of religlous

" freedon.
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44, Concessions were offered by New York in the following
year, ihcluding confirmation of the New Hampshire land titles %o
all who would acknowledge the jurisdietior of Wew York. But these
came much £oo late, Vermont was launched on its carser towards
becéming an independent State. New York rosentment ﬁas poﬁerless
to do more than influence the Continental Congress agalnst acknovledg-
ing Vermont and a&miﬁting it to the union of confederated states,

_ 45, Ethen Allen, returning from & British prison in 1776,
Iquickly overshadowed in political influence the dnly.elected auﬁhori-
ties of the prospective State, Armed with a commission as colenel
given him by the Continental Congress in recognition of his services
in 1775, this stormy petrel of a man fmught down secessionist move-
ments thet sprang up in the Connecticut Valley, sought the allegiance
of towns along the Hudson River and east of the Connecticut, andl
 carried on. & propaganda war with Governor Clinton of New York in sun
effort to secure acknowledgment of Vermont in ﬁhe Congress. Rebuffed
here, he and his brother Ira negotiated with the British authofities
in Cansda, seeking either to rejoin the emplre at the head of a.power~

. f£ul province to include.g good bit of the territory of both New York
antl New Hampshire, or frighten Gongiess into 2dnitting Vermont into
the confederation, .

46. Allen's dealings with the British were known to General

Washington and ceused him much anxiety about the northern frontier
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in the last years of the Amarican_Revdiution. ‘With the return of
peace and,thé eatablishment by treaty of an international boupdary
along the U45th parallel, these intrigues were broken off by the
British, The Allens, whose dubious schemes had encountered increag-
ing opposition'at home, soon lost politigal control and influence,
Vermont went on its way as a soverelgn republic under more conserva-
tive leadership. Two capitals, Rutland and Wi#dsor, were established
in recognition of the gectional differences found on the two sides
0f the Green Mountains,

47. The esteblishment of a strong Federal government in 1789
brovght new negotiations looking toward the admission of Vermont
into the union. New York was at lest induced to withdraw its OPPOSi-
tion, on prpmise of payment of $30.000 for'its_land claimng, On
Janvary 6, 1791, & convention at Bennington ratified the Federal
constitutlion and made application to Gongress for statehood. On
March 4, the United States admitted Vermont as the fourteenth State.

48, The stormy career of the little mpountailn republic was over,
but it had left a heritsge of pride and indepsndence th&t still
lives. The exploits of the Green Mountain Boys are vivid legends to
Vermonters, and Ethen Allen is to them what Sanm Héuston is to Texang=-

the great traditional hero.
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SEITIEMERT OF THE NORTH COUHTRY OF VERMONT

49, With the close of hostilities, the tide of settlement swept

'nbrthwérd once more, All the Vermont lands that Wentworth's grants

 hed not covered were now offered for sale by the State or grented as

Revolubionary bonuses. The fertile lowlends along the shore of Lake
Champlain and the meny mill sites on Otter Green quickly bfought
back, together witﬁ_a.swarm of new settlers, the pioneers driven out
by.Burgoyne ahd.his Indiahs. Farther to the north the settlement
projected by the Allens before the war became the thriving community
of Bﬁriingtoﬁ; .Towns were estoblished all the way to the (anadien
boundary. All the level land by the lake waé cleered and put in
-cultivation. and open farmland began creeping up the mountain slopes,
A brisk tra&e in potash and lumber begsn with Canada, East of the
Green Mountaiﬁs thé'growth of Vermont was equally rapid. Montpelier,
far to the north end midway in the mountains between the jealous
sectionsg of the redical west and the conservative east, became the
State capital in 1805. =

50; Accordiﬁg to the first Federal census of:1790; Vermont had
a pbpulétion'of 85,0003 in another ten years this had increased by
g0 percent o 154,000. and in 1810 the population was 218,000.
After that time, population growth leveled off rapidly. Along with
the increese of population came cultursl advance. A State university

was projected at Burlington as early as 1791 and began fuﬁctioning-
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ten years later, and & college was founded at Middlebury in 1200.
Yewspapers arpaafed'on both sides of the Green Mountains. The dis-

tinguished Rutland Herald has been in publication since 1794.

5l. But even during the years'when Vermont was being settled
with a steady stream of immigration from-therolder.ﬂ;w Englend States
and becoming a mature commonwealth, the first wave of the exodus
that was to scatter its people far snd wide was forming. Acroes
Leke Champlain there was & strip .of fertiles 1ou1anaam-tﬁe foot of
the tunbled Adirondacks. Some attempts had been made at settlement
thére following the Frahch"aﬁd;indianlﬁbiulbux these had been broken
up by Burgoyne's:lnvasion. Now Vermonters began to trickle across.
Flattsburghwas founded in 1784 and other communities soon appeared on
the western shore, populated'lﬁrgely”fibm'Vérmnnt. The trickle
became a strong current;és*NeﬁfYérk*Btéte'oPQned the wﬁole of its
¥orth Country for settleﬁenﬁléhd-thé geﬁtly-sloping-crescent of 1and
reaching northward around the Adirondacks into the St. Lawrence
Valley was surveyed and offered for sale.

52, Wew York iﬁ'lTSG directed the survey of ten townships zlong
the St. Lawrence River aﬁd thesewere sold at auction in the next
year., Alexander Macomb, whoﬁhadqpaée alfértﬁne in the fur trade,
was the largest purchésér.ﬂ At the eamé timé a Military Tract of
665,000 acres was laid out in the eastern Adirondacks. This country

4id not prove attractive to the New York State Revolutionary War

1v-21 -



veteraﬁs-for whom it was intenﬁed. and was eventuslly sold to other
purchasers, In 1791 Macomb bought another 4,000,000 acres of North
Country‘lands, inclu&ihg a lerge part of the Adirondack country to
the west of the Military Tract and much of the fertile fringe around
it, This was the largest single sale made by the State in its post-
Revolutionary campalgn to ralse revenue from its wild lands recently
acquired from the Iroquois. Macomb, soon after invelved beyond his
means in veried schemes, transferred most of hls holdings to other
gpeculators,

3. Of these, the largest buyer wes William Constable. Con-
stable'é holdings stretched from the Black River Valley on the west
to Ssranac Lake on the east, and reached north to the Canadian border.
Constable in turn gold large trects to otherweslthy purchasers, Ssome
of'whom combined a gamble in wild lands with a dreém of baronial
éstates, in the Kew York colonial trasditicen.

B4, While 2 number of these gentlemen or their sons eventually
built fine homes in the north, and some even went there‘to live,
the basic pattern stamped on the land was thet of the New England
settlers who came swarming'in with their strong treditions of farm
ownership, democratic town government and community church.,  For the
mogt pert, the desirable farmlands were sold in small acresges by
the New Yofk operétors or their agents on thé-ground to Hew England

Immigrants who came looking for new farm homes, These settlers came
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eitner across Lake Champlein dirsctly from Verment or by the southern

route sround the Adirondscks, up the Mohawk Eiver and down the Black

River,

LR Ogdénsburg wes egtablisped in 1790 by Nathan Pord, agent

of Colonel Samuel Ogden of New Yorl, on tne site of the 0ld French

fortifiea mission of La Presentation, held by the British until that

yezy as the military post of the Oswegatchlie River. Malone, Potsdem,
{anton, and other towns in the fertile crescent beyond tne Adironcacks
were rTounded by Vermonters in tne early 1800's. Before the oubtbreak
of tae War of 1812 & thin line or settlement stretched all the way
around the northern flank of the Adirondecks, from Lake Champlain

to the hesd oif tne St. Lawrence River.

NORTHERN CAMPAIGNS CF THE WAR OF 1812

56. The people of western Vermont were finding their chief
econonic outlet by Lake Champlain to Canads, Similérly, the new
sevtlers on the St, lLawrence River were attracted to the Montreal
market b& the current of‘tne river, Tae vhole region was dependent
on Canadian trede for anything beyond a hare supsistence ferming,
and the Embergo of 1808, practically prohibiting foreign trede, was
bitterly reéented. Smuggling was so strongly supported by popular
opinion that ratts of lumber descended Lske Champlain inte Canada in
full daylight, their crews armed and bidding deiiance to the customs

ofticers, Even with the coming of the Wsr of 1¥12 there was much
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‘ﬁraffic.ﬁith Canade, and the British commanding generallreported in
1814 that "two-thirds of the army in Canada are at this moment eating
beef provided by American contractors, drawn principally from the
" States of ?ermont and New York,M

.57. It does not follow that Vermont and the North Country were
populated by ftraitors. Trading with the enemy was an oid Colonial
custom; the modern conéept of totel war bas been developed gradually,
The militia turned out on call and, when well.led, gave a good account
of tﬁemselves. The Veimont militla, in fact, defied the orders of
their own govefnor not to ieave the State when Platfsourzh was
thyrestened by the British and crossed Lake‘Champlain in large
numbers to its defense. On the 3t. Lawrence River, the militia under
fhe leadership of General Jacop Brown did well in derending Ogdensburg
from British raids.

58. The War oi 1812 inevitably turned much of the subregion
into a theater of oPerations-—ratner,'into two atrafegic areas, that
of Lake Champlain and that oif the 5t, Lawrence River--Lake Ontarie
rouﬁe. 4Ls in the Colonial wars and the Americen Revolution, these
routes were used for attempted invasions. The $%, Lawrence River,
‘moreover, was the British supply line for its operations at Niagara
and Detroit.

59, Tne most ambitious military enterprise during the war by

the St. Lawrence River route was an American-attempt to capture
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montreal late in 1813, Geﬁeral Jameg Wilkinson assempled & conéid-
erable force at Sackets Harbor, the American bese at:tha‘éébtern end
of Iake Ontario, and started down tae river by boat in October.

. 6o. It the choice of a commander {of doubtful loyalty and military
competence had not been sufficient to doom the entérprise, other
factors went far towerd guaranﬁeeing failure. (eneral Wade Hampton,
in command on lLale Champlein, was to cooperate in the movement, and
Hampton desplsed Wilkinson. Both distrusted Armstrong, the Secretary
of War, who had planned the enterprise. When the American troops
gtarted down the 8t. Lawrence River, they left the sirong British
base of Kingston, Ontario, in thelr rear, &nd other fortified poste
wvere left along the Canadian shore of the river., HMoantreal itself
was strongly garrisoned.

61. British gunboats and troops from Kingston pursued and
harassed the Americen army. An American force thrown across the
river above the raplds of tae St. Lavwreance River was badly defeated
at Chrystler's Farm. Hampton, moving west and north into Canada from
Leke Champlain, waé checked on the Chateauwgay River and retreated
to Plattsburzh, Wilkinson &bandoned the offensive and went into winterx
quarters at French Mills (Fort Govington), on the border. Here the
supply of the army became almost impossible and before spring the
force was broken up, part of the troops belngz sent back to Sackets

Harbor, the rest to Plattsburgh,
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62, Tn 1814 the British made their most ambitious effort of
the war in the northern theater, a major invasion by the traditional
route ¢f lLake Champlain. Eapoieon had bveen defeated aﬁd Wellington's
veterans were avﬁilable for the American war. The force assembled
in Cenada under §¥r George Prevost was the largest and finest army
Britain had ever sent to North America. It was supported by a strong
squedron built at St. Johns.

©3. The Americans made their stand at Plattsburgh, New York,
which had become thelr principal post on Leke Champlain. The south
bank of the Saranasc River near its mouth had heen stroﬁgly fortified,
but the garrison was not large, most of the troops having been ordered
to Sackets Harbor just as the invasion was impending.

b, The principsl strength of the Americans, however, lay in
their naval commander, Thomas Macdonopgh. He had been sent to Lake
Champlain to construct and command a fleet in 1813, Oberations on
the lake that year went in favor of the Britigh and Macdeonough,
geeking a safe base in which to build up his strength, selected
Vergennes, seven miles from the lake up ptter Creek., A fort was
built at the mouth of the creek and the broad basin at the foot of
the falls in Vergeunses became a scehe of fewerish activity. A new
flagship, the Saratoga, was built and leunched in forty daye from
the standing timber. Other craft were added and in the spring

‘Macdonough took his little fleet down the lake and maneuvered it.
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©5. As the British moved down from Canada, Macdonough took up
his station in Plattsburgh Bay, where fleet and forts could support
each other. The British army occupied the town of Plattsburgh but

postponed any large~scale attack on the forts across the river until

they could have naval support. : {
66. On the morning of Septewber 11, the British fleet roundéd
Cumberiand Head at the mouth of the bay and atvacked Macdonough, who
fought at anchor. After two hours ox close cannonéding, the Americans
were near defeat. At this point Macdonough, who had planned the
naneuver, turned his ship around with kedge anchors, presenting a
frash broadside to his oppoment, This operation decided the battle
and in enother half hour the British fleét surrendered.
67. On shore the Brivish commander immediately ordered a retreat.
The grezt 1nvasion, designed to conquer territory for annexztion to
Canada, vas over, The news of the battle of Plattsburgh forced the
British commissioners, then diécugsing terms of peace at Ghent, to
drop their demands for territorial cessions. 1% hes been ealled the
one decisive action of the war. _ |
68. The battle of Plattsburgh practically ended the War of 1812
on the northern front, It was the last military operation on the ancient

highway of battle that led through Lake Champlain,

17-27



EVOLUTION OF THE ADIRONDACKS REGION

. 69. After the var the flow of immigration began once more and
the low-lying parts of the North Country quickly developed inte well-
established communities. Settlement had now completely surrounded
the Adirondack Mountains and attempts wé?e already being mads to
exploit the resources within them. This tangled country of mounteins,
takes, streams, and swamps had'nevér been perﬁanently inhabited by
Indians or Europesn sebttlers, though it had alweys been known as fine
hunting ground. The first crossing of the Adirondacks of which any
record had béen made was that of Sir John Johnson and his Tory fol-
lowers fleeing to Canada from Johnstowm, Wew York, in 1776,

70. Early in the 19th century iron ore of high quality was dis-
cofered in the eastern slopes of the Adirondacks toward Lﬁke Cnamplain,
in the Saranac Valley and elsewhere. As the Champlain Canal (1823)
tied the lake country commeréially to Bew York, this ore was shipped
to Troy and other rising menufacturing centers. Iron mining reached
its éeak in the 1840's, but some Adirondack mines, because of the

guperior grade of their ore, were able to survive after the opening

- of the vast Lake Superior iron ranges and the change from charcoal

to coal in smelting, that came in the mid-18th century,

11, There were also attempts to clear Adirondack valleys for

farming, but these generally falled as a result of the rigors of

the climate, the thinness of the soil, snd the difficulties of
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transportation. As good timber was cleared from the lower country,
lumbering pushed farther and farther up the streams that came tumbling
out of the highlands. The vhole area was finally threatened with the
pogsibility of becoming a waste of stumpland, untit for cultivation
and & desolation.

72. VWhile the Adirondack lumbering industry was still far from
its peak, another concept of the best use of thies wild and beautiful
country began to take form. Gentlemen of wealth took to orgenizing
hunting and fishing trips to the Adirondacks. The_pfofessional

"hunters and trappers who had moved into the country at an early date
graduelly acquired a new specialty and became guides. Hunting camps,
at first crude and temporary, became sometimes elaborate structures
intenaed for use year siter year.

3. In 1858 the Saturday Club of Boston, a group of intelligentsia
that included Ralph Waldo Emerson and Louls Agassiz, spent part of the
summer in the Adirondacks, attracting a good bit of attenzion. In

- the same year William J. Stillmen, who had sponsored the excursion,
pought 25,000 acres on Ampersand lLake ag a homeé for the Adirondack
Glub. an outgrowth oi the same recreational gatnering.

7&. The big rush to the Adirondacks began a few years later,
wdtn the publication in 1869 of Reverend Willlam Henry Harrison
Murray's book, "Adventures in the Wilderness; or Camp Life in the
Adirondacks". This book, extolling the virtues of the outdoor life

and the healthglving qualities of the Adirondacks in particular,
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became immensely populer and started 2 summer_migrétioh that took
on 1argé.propqrtions;  The pourist traffic to the A&irondaéks every
summer hﬁs ngvef'éeased. Winter sports developed in recent yearsl

. ﬁow.ﬁake_thé‘region a year-foﬁnd resorﬁlcenter. Summer hotels and
bermanent'suﬁmef cémps began to replace hunters' lodges after
Murrayls book waé publighed, and.the penetration of this area by
railroads late in the 19th century made these facilities readily
éccessibie to distant city-dweilers, including those with low |

incomes{

{5, Murrayls book hed emphasized the benefits of the Adirondack
climate t§7the victimg of tuberculosis. In 1876 Dr. Edward'Livingston
Trudeau, a Hew York phyéician who had contracted the disease, went to
saranac Lake exﬁecting to die. Finding himself much better, he
lestablished the first outdoor sanatorium for the treatment of tubercu-
losis, and the firsf laboratory for the scientific study of the disease,
The Trudeaun Sanatorium and Saranac Laboratory have since become world

famous.

76. Along with the concept of outdoor recreationrand the growth
of the Adirondacks as a healih resert, the new idea of conservation
received great impetus in this area. In 1565 Dr. Franklin B. Hough,
as supervisor of the State cenaus, took alarm at the devastation of
the Adirondack fﬁrests. gseeing a danger to the whole 3tate in the
denudation of the hills, His efiorts to develop'interest in selentific

forestry undex public‘control. aided by those of Verplanck Colvin,
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- a lover of the Adirondacks who discovered the source of the Hudson

River on Mount Marcy, finally were successful by the year 1885.
77.. In 1872 a State Park Commission was created and in the
following'year it submitted a report recommending a plan of forest
coﬁtrol by the State to preserve water regources and to establish

recreational areas. Survéys wore conducted in the Adirondacks
under Colvin's direction, but it was not until 1883 that a bill was
passed withdrawing State lands in the regilon from sale. In 1885,
New York established a forest preserve.in fifteen counties of the
Adirondacks and the Catskills. | |

78. In 1894 there was written into the New York State
constitution a provision specifylng that "that lands of the State,
now ownod or hereafter acquired, constltuting the forest preserve
a8 now fixed by law, shall be forever kept as wild forest lands.

They shall not be leased, sold, or exchanged, or be taken by any

eorporation, public or privats, nor shall the timber therson be

gold, removed or destroyed.!

Iv-31



